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THE PROPHYLAXIS AND TREATMENT OF BACTERIAL 
COMPLICATIONS OF MEASLES WITH BENZETHACIL AND 
AQUEOUS PROCAINE PENICILLIN G 


SAMUEL KaARELITz, M.D., CHARLES C. CHANG, M.D., AND 
ZACHARY EK. Matrruews, M.D. 
New York, N. Y. 


ROPHYLAXIS with convalescent 

serum, immune adult serum or 
plasma, placental or blood globulins, 
especially gamma globulin, is very 
efficient in eliminating all but 1 to 2 
per cent of the complications of mea- 
sles..? Furthermore,’ the immunity 
resulting from the attack of modified 
measles is long lasting in most in- 
dividuals. Of the various products 
available for measles prophylaxis, 
gamma globulin is by far the choice 
and is generally preferred. 

The demonstration* that gamma 
globulin may modify or prevent polio- 
myelitis has resulted in the temporary 
withdrawal of most of the gamma 
globulin from the market. While 
gamma globulin will be available for 
measles prophylaxis through — local 
health departments it will not be pos- 
sible, at least not in the immediate 
future, to obtain it from the corner 
drugstore. In all probability the 
greater difficulty in obtaining gamma 
globulin will result in the omission 
1 measles prophylaxis in many in- 

From the Willard Parker Hospital. 

The Benzethacil was donated for this study 
by Wyeth, Incorporated. 

The aqueous procaine penicillin G was 


lonated for this study by Eli Lilly & Co., and 
» R. Squibb & Sons. 


stances. It is important, therefore, 
to evaluate the treatment of measles 
with available therapeutic agents in 
hope that these drugs may minimize 
the morbidity and the mortality as- 
sociated with the disease. 

It has been demonstrated by Hol- 
brook® and Coburn® that the sulfadi- 
azine treatment of measles is effective 
in eliminating bacterial complications. 
Penicillin and Aureomycin were shown 
to be very effective in eliminating 
bacterial complications of measles by 
Karelitz and associates. 

Since a single injection of DBen- 
zethacil® was shown to vield blood 
levels of penicillin sufficient to elimi- 
nate Hemolytic streptococcus from the 
nasopharynx of children with rheu- 
matic fever for two or four weeks, 
and sinee many of the measles com- 
plications are caused by //. streptococ- 
cus, the study of the clinical effect of 
a single dose of Benzethacil in the 
treatment of measles seemed indicated. 
As a control study alternate children 
were to be treated with daily injee 
tions of 300,000 units of aqueous peni 
cillin, and a third group was to serve 


2s the untreated controls. 
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The patients were treated with Ben- 
zethacil, aqueous procaine penicillin, 
or served as untreated controls in or- 
der of their admission to the hospital, 
except that the patients having com- 
plications were alternated in the two 


penicillin groups. This caused the 
antibiotic-treated groups to he 
weighted with complications and 


thereby a more severe test was placed 


on them. 
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One-hundred seventy patients wer 
observed from January to April, 1953 
Sixty-one were: given Benzethacil, a 
single injection of 600,000 units fo 
children under 
1,200,000 units for 
Sixty-seven children received 


5 years of age, and 


those 5 years o1 
over. 
300,000 units aqueous procaine peni 
cillin on admission and daily for a 
total of 
dren received no therapy unless com 


four doses. Forty-one chil 


TABLE I. DISTRIBUTION OF CASES ACCORDING TO AGE 
AGE ( YEARS) 
OVER 
GROUP 0-1 1-2 | 2 3-4 4-5 6) 6-7 7-8 | 8-9 |9-10/}10-15! 15 |ToTAl! 
1. Benzethacil 14 20 9 4 4 3 1 0 9 l 0 3 61 
2. Aqueous 9 17 17 6 7 7 2 0 l 0 l 0 67 
procaine 
penicillin 
3. Untreated 6 a) 11 10 | 2 1 0 0 | 0 0 41 
+. Aqueous pro 8 14 11 7 2 ; 0 l l 0 0 0 47 
caine penicil 
lin, 600,000 
units Ist, 3rd, 
and 6th day 
>. Untreated 10 4 11 5 3 3 3 0 ] 0 0 0 40 
TaBLe II. Days or ADMISSION RELATED TO APPEARANCE OF RASH (R) 
GROUP R-2 R-1 R R+1 R+2 R+3 TOTAI 
1. Benzethacil ] 0 3 20 4 2 61 
2. Aqueous procaine ] 0 28 28 9 1 67 
penicillin G 
Untreated 0 0 16 22 4 0 42 
4. Aqueous procaine 0 0 20 21 4 2 47 
penicillin, 600,000 
units Ist, 3rd, and 
6th day 
5. Untreated 0 0 12 20 6 2 40 
Shortly after the investigation was plications developed, when suitabl 


that some of 


the children were unhappy because 


begun it was noticed 


of the loeal discomfort produced by 
the Benzethacil. It was therefore 
decided to investigate the effect of 
600,000 units of aqueous procaine 


penicillin injected every second or 
third day until the temperature re- 
days. <A 


fifth group were to serve as controls 


mained normal for two 


for Group 4. 


treatment instituted 

An 
were 
1953. 


(Group 4) 


was promptly 


additional eighty-seven cases 


May 
ehildren 


observed in April and 
the 
were injected on admis 
600,000 units of 


procaine penicillin G. This was re 


Forty-seven of 


sion with aqueous 
peated two days later and again three 
days thereafter, or on the first, third, 
and sixth day after admission. Al 


ternate patients (Group 5) were left 
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untreated as controls, except that 
those admitted with manifest bac- 
terial complications were placed in 
the treated group. 

In evaluating the duration of fever 
it seemed to us that a reasonably ac- 
curate comparison might be had if 
the day of the first appearance of the 
rash was considered as the first day 
of fever. If a child was admitted 
on the second day of rash it was as- 
sumed that the child was febrile one 
day before admission. The highest 

TABLE III. MEASLES. COMPLICATIONS 
AQUEOUS PRO- 


CAINE PENICIL- 
LIN 300,000 U 


BENZETHACIL DAILY x 4 
COMPLICATION | BEFORE|AFTER | BEFORE | AFTER 
Catarrhal 11 0 14 0 

otitis media 

Pneumonia 2 1 6 0 
Diarrhea 0 0 0 0 
Bacteremia 0 1 0 0 
No. of cases 61 67 


temperature recorded on the day of 
admission was taken as the highest 
temperature of each day from the 
time of onset of rash to the time of 
admission to the hospital. 

The diagnosis of pneumonia was 
made on elinieal grounds and in al- 
niost all instances confirmed by radiog- 
raphy. Otitis media was of the 
eatarrhal type. No instanee of puru- 
lent otitis media with perforation of 
the eardrum was noted. 

Since the patients were discharged 
from the hospital after two to three 
days of normal temperature unless 
complications were present, we are 
inable to discuss the question of late 


‘omplications. 

The age distribution of the patients 
in each group is well balanced (Table 
|), even though on admission no at- 
tempt was made to separate the pa- 


tients into various age groups. Like- 
wise the groups were fairly well 
divided with patients in whom the 
rash appeared one or two days be- 
fore admission, ete. (Table II). 


RESULTS 
There was no noticeable effect of 
treatment on the duration or severity 
of the rash. There was no demon- 
strable difference in the degree or 
duration of photophobia between the 
treated and the control groups. There 


OBSERVED BEFORE AND AFTER TREATMENT 


AQUEOUS PRO- 
CAINE PENICIL- 
LIN 600,000 


UNTREATED ux3 UNTREATED 
BEFORE|AFTER | BEFORE | AFTER | BEFORE | AFTER 
i 3 8 0 0 1 
0 ~ 11 0 0 4 

0 l 
0 0 
41 47 40 


was little difference in the group 
treated with 300,000 units of aqueous 
procaine penicillin daily, or 600,000 
units on alternate days. Two com- 
plications followed Benzethacil treat- 
ment; no complications developed in 
the two procaine penicillin groups. 
The differences observed between the 
treated and control groups were pri- 
marily in the incidence of complica- 
tions and in the duration of fever, 
results almost identical with those 
previously’ observed when aqueous 
procaine penicillin and Aureomycin 
were compared with untreated con- 
trols in their efficacy in treatment of 
bacterial complications of measles. 
Of the sixty-one patients in Group 
1 (Table III), or those treated with 
Benzethacil, eleven had catarrhal otitis 
media on admission, and two had pneu- 
monia. One patient developed pneu- 
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monia five days after the injection 
of Benzethacil (Case 1). 


Case 1.—E. A., a 22-month-old 
white female infant, was admitted on 
April, 1, 1953, beeause of fever for 
four days, cough for one day, and 
a rash over the face and body for one 
day. She received one injection of 
300,000 units of aqueous procaine 
penicillin and one injection of 2 e.e. 
of gamma globulin prior to her ad- 
mission to Willard Parker Hospital. 

Physical examination on admission: 
She was acutely ill. The temperature 
was 102.4° F.; pulse 100; respiration 
24. A typical morbilliform maculo- 
papular rash was present on the face 
and body. There was a mild eonjune- 
tivitis and photophobia. The _ ear- 
drums were slightly pink. Koplik’s 
spots were noted. Both tonsils and 
pharynx were injected. Chest re- 
vealed no impaired resonance. Breath 
sound was clear except for a_ few 
rhonehi in the entire left lung. 

The patient received one injection 
of Benzethacil 600,000 units intra- 
museularly on admission. The tem- 
perature was septic, reaching 104° F. 
daily for one week. Definite moist 
rales were audible in both lung fields 
on the sixth hospital dav. <A diagnosis 
of bronchopneumonia was confirmed 
by roentgenologie study She was 
treated with aqueous penicillin 100,000 
units intramuscularly every three 
hours. The temperature became nor- 
mal on the next day, and her chest 
condition was cleared up within three 
days. She was discharged in good 
condition on the twelfth hospital day. 

The nose and throat culture taken 
on admission revealed alpha hemolytic 
streptococcus, N. catarrhalis, and 
veast cells. A blood culture taken 
during the illness April 7 was nega- 
tive. 

Another child developed symptoms 
of ‘a Staphylococcus aureus sepsis on 
the fourth day after treatment with 


Benzethaeil (Case 2) 


Case 2.—E. C., a 24-year-old Puerto 
Riean girl, was admitted to Willard 


Parker Hospital on April 6, 1953, with 
a rash for one day. Detailed informa- 
tion of her illness was unobtainable. 

Physical examination on admission 
She was acutely ill and_ slightly) 
drowsy. There was an extensive mor 
billiform maculopapular rash all ove: 
the body. <A few cervical glands were 
palpable. The conjunctivae were 
slightly injected. The eardrums were 
pink. Both tonsils were enlarged and 
reddened. Koplik spots were present 
on the bueeal mucosa. Chest showed 
no impaired resonance. Breath sound 
was slightly harsh in nature. Rhonehi 
were audible in both lung fields. 

She received one injection of Ben 
zethacil 600,000 units intramuscularly 
on admission, but the temperature 
remained elevated for the next four 
days (around 104° F.). On April 10 
(fourth hospital day) she had a fad 
ing morbilliform eruption with fine 
sealing. There were two hemor 
rhagic vesicles on the posterior aspect 
of the left thigh and upper left leg 
about 3 or 4 mm. in diameter and 
each surrounded by erythema. The 
lips were swollen and covered with 
confluent vesicles. A few vesicles 
were present on the tongue. Bot! 
tonsils were swollen and covered wit! 
exudate. Here and there on the 
trunk there were tiny pin-point-sized 
excoriated papules or vesicles, some¢ 
covered with minute crusts. It was 
our impression at the time this chil 
had a bacteremia stomatitis and ton 
sillitis, probably due to Staph. aureus 
since that organism was recovere 
from the nose and throat, skin, eye 
and mouth on April 9. Cultures o 
the left eve, nose, and throat taker 
on April 11 revealed Staph. aureu 
and alpha hemolytic streptococcus 
Unfortunately, no sensitivity studies 
were obtained. 

The patient received intramuscula: 
injections of aqueous procaine penici! 
lin and oral Terramyein for thre 
days and then oral Aureomyein an 
intramuseular injections of aqueous 
procaine penicillin for one week. The 
child became afebrile on the sevent! 
hospital day, two days after the above 
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reatment was started, and improved 
teadily. She developed typical vari- 
cella eruptions on the fifteenth hos- 
ital day. The course was mild and 
incomplicated. 

Of Group 2, consisting of sixty- 
seven children who received 300,000 
inits of penicillin intramuscularly 
daily, there were fourteen instances 
of ecatarrhal otitis media and six of 


TABLE LV. INCIDENCE OF COMPI 


raBLE V. MEASLES. PERCENTAGE OF PATIENTS 
BEGINNING WITH 


l 2 

sJenzethacil (61 cases) 100 95 

2. Aqueous procaine penicillin 100 95 
300,000 U daily x 3 (67 cases 

Controls (42 cases) 100 91 

Aqueous procaine penicillin 100 89 

600,000 U x 3 (47 eases) 
Controls (40 cases) 100 92 


pneumonia, all of whom recovered 
under treatment. No bacterial com- 
ilications developed later. 

Of the forty-one cases in Group 3, 
rv the untreated complicated cases, 
three developed otitis media, eight 
meumonia, and one diarrhea. All 
esponded to penicillin or broad spec- 
rum antibiotics or combinations of 





he two, introduced as soon as the 
omplications were detected. 

Group 4, the forty-seven who re- 
‘eived 600,000 units aqueous procaine 
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penicillin three times in six days, did 
very well. Eleven of the forty-seven 
had pneumonia and eight catarrhal 
otitis media on admission, All of 
these were cured, whereas in Group 
», of the forty patients who served 
as controls for Group 4, four devel- 
oped pneumonia and one bilateral 


eatarrhal otitis media. These com- 


ACATIONS ACCORDING TO AGE 


AGE (YEARS ) 


OVER 
0-1 1-2 2-3 3-5 5-9 9-15 15 TOTAL 
Groups 1-3 
No. of patients 29 46 37 32 19 3 4 170 
No. of complications 10 17 9 9 2 0 0 47 
Percentage 344 369 243 28.1 10.5 0 0 27.6 
Groups 4-5 
No. of patients 18 18 22 17 12 0 0 87 
No. of complications 5 7 8 3 ] 0 0 24 
Percentage 20.8 29.2 33.3 12.5 4.2 0 0 27.6 
Groups 1-5 
No. of patients 47 64 59 49 , 3 4 257 
No. of complications 15 24 17 12 3 0 0 71 
Pereentage 31.9 37.5 28.9 24.5 9.7 0 0 27.6 


WHOSE TEMPERATURE WAS 100° F. on Over, 
Day or RASH 


DAYS: 
3 4 5 6 7 
0 72.0 28.0 9.8 4.9 1.64 
e.° 65.5 31.4 7.6 11.1 1.5 
aD) 88.0 76.0 50.0 33.3 7.2 
4 65.9 36.2 25.5 6.4 4.3 
» 70.0 40.3 15.0 15.0 2.5 


plications responded to penicillin 
therapy. 

Table IV reveals the distribution of 
complications in the various age 
groups. The findings are as might 
have been expected, the greatest in- 
cidence of complications was in the 
first five years, more especially in the 
first two years when the danger is 
greatest. Complications were present 
in 27.6 per cent of the patients before 
antibiotic treatment was started. 

The fever lasted 3.16 days in the 


le 
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THE 


Benzethacil group, 3.23 days in the 


aqueous proeaine penicillin treated 
group, and 4.38 days in the control 
The difference in duration of 
the 


trol groups previously reported was 


group. 


fever between treated and con- 


more nearly two days, or greater than 


that observed in this study. This 
may be due to the fact that more pa- 
tients were observed in the pre- 


eruptive stage of measles in the first’ 
was 
the 
time of appearance of the rash and 
the 


otitis media. 


study and therefore treatment 


instituted earlier in relation to 


development of pneumonia or 


SUMMARY 


One of the infections which was 
not prevented or which failed to re- 
pond to Benzethacil was due _ to 
Staph. aureus. Sinee an inereasing 


number of strains of Staph. aureus is 
the 
failure to control this infection is not 


found to be penicillin resistant, 
surprising, and suggests the need for 


more extensive penicillin treatment 
antibiotics in some cases of 
the 


developed in a 


or other 


measles. Likewise, pneumonia 


which Benzethacil- 
treated patient suggests an etiological 
agent which was not susceptible to 
the 


by the Benzethacil. 


penicillin concentration created 


The facet that a single injection of 


Benzethacil was effective in fifty 
nine out of sixty-one cases and that 
penicillin injections given on alter- 


nate days was effective in all forty- 
seven cases, is however, quite signifi- 
eant. It is important in the 
management of measles in hospitals 
the for 
well as that of a physician is thereby 


most 


since need nursing care as 


sharply reduced. This is particularly 


welcome at a time when the shortage 


JOURNAL 





OF PEDIATRICS 


of and house doctors is so 


acute. 


nurses 


Furthermore it enables one 
to treat measles from the outpatient 
of 


follow-up 


departments hospitals provided 


adequate by doetors or 
visiting nurses is available to detect 
possible complications. 

The of 
modified by gamma _ globulin is 
sharply reduced by the knowledge 
that complications 
avoided. While the morbidity is 
greater in measles treated by anti 


fear measles even if not 


most can he 


biotics than in measles modified by 
passive immunity through prophy- 


laxis, it is conceivable that the forme: 
may result in greater or longer last 
ing immunity. 

Encephalitis was not observed in 
the 255 patients studied, as was the 
case in the 135 patients previously 
observed.’ This is probably not signi- 
ficant since measles encephlitis may) 
one in 
four thousand eases. It is not likely 
that measles encephalitis will be pre- 
vented by penicillin or other anti 
biotic therapy if the current 
pretations of the etiology of measles 
The 


tical answer to this question will be 


be as uncommon as one to 


inter- 


encephalitis are correct. prac 
come known only after very larg: 
numbers of antibiotie-treated patients 
are compared to untreated patients 


CONCLUSIONS 


l. Of measles patients 
received a_ single 
600,000 units in 
dren less than 5 years of age, 
1,200,000 units in children 5 years 


or older, only two developed bacteria! 


sixty-one 
injection o! 
chil 
and 


who 
Benzethaeil, 


complications. 
2. No complications were observed 


in sixty-seven patients subsequent to 
four daily injections of 300,000 units 
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of aqueous procaine penicillin, or in 
forty-seven eases after treatment with 
600,000 units of aqueous procaine 
penicillin on alternate days. 

3. The results following treatment 
with both the Benzethacil and 
aqueous procaine penicillin were in 
striking contrast to the controls, of 
whom 27.6 per cent developed bac- 
terial complications, mainly  pneu- 
monia,. 

4. The fever of the treated groups 
was of shorter duration than in the 
control eases of measles. 

5. While measles prophylaxis with 
gamma globulin is most desirable, it 
is now adequately demonstrated that 
most complications can be avoided 
by antibiotic therapy. 
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DEGENERATION: 
THE RELATIONSHIP OF SYSTEMIC FACTORS 
TO THE PATHOGENICITY 


CEREBRAL 


Haroup BE. Stap.er, M.D., Ropert L. Dryer, Pu.D.,* Orvitie T. BaiLey, M.D.,*' 
Mortimer Mann, M.D., AND ALBERT M. Donato, M.D. 
INDIANAPOLIS, IND. 


T IS the purpose of this study to at- 

tempt a correlation between the bio- 
chemical and pathological features of 
a poorly understood neurological en- 
tity and in so doing to present a rather 
new and reasonable approach to the 
pathogenesis of this disorder. 

The group of disorders classified as 
cerebral degenerations often give rise 
to similar pathological changes but 
may be characterized by markedly dif- 
The 


large number of such patients appear 


ferent clinical manifestations. 
rather unaffected by such a process at 
birth, but the 
manifest it will usually present a pro- 


once process becomes 


gressive course. The family level of 


involvement seems to be rather eon- 


stant in regard to the age of onset of 
but there he definite 


symptoms, ean 


of onset in dif- 


The 


has been applied to 


variations in the age 


ferent generations. term ‘‘law 
of anticipation’”’ 
these circumstances in which sueceed- 
ing generations show an earlier age of 
Abiotrophy is a 


onset of symptoms. 


term applied by Sir William Gowers to 


Pediatric 
lowa 


Presented at the Postgraduate 
Conference, State University of Iowa, 
City, Iowa, Sept. 17, 1953. 

This study was aided by 
Charles J. Wolf Foundation for 
search, Indianapolis, Ind 

Address 6244 Washington Blvd. 

*Assistant Professor, Biochemistry, Indiana 
University School of Medicine. 

**Professor of Neuropathology, 
University School of Medicine 


grant from the 
Medical Re- 


Indiana 
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a primary nervous system disorde: 
which was able to overcome the loca! 
resistance with consequent dis 
that There is 


more than suspicious evidence that thi 


tissue 
integration of tissue. 
term primary in the nervous system 
is misleading, and that actually on 
deals with a primary disorder of me 
tabolism with a secondary nervous sys 
tem degeneration. Classical examples 
of this would be found in pernicious 


anemia with its subacute combined 
sclerosis, diabetes mellitus with its at 
tendant peripheral neuritis, Gaucher's 
disease, Niemann-Pick’s 
Sehiiller’s-Christian 


an associated disturbance of lipid me 


disease, and 


disease, all wit! 


tabolism, as well as hepatolenticula! 


degeneration. There is a form of pol) 


neuritis which has been observed it 


hematoporphyrinuria. 
The patients who served as the basis 
writing were not al! 


for the present 


observed by us, and in some in 
stances old hospital records were con 
sulted which were very incompleté 
This fact assumed less significance a 
that the patter 
definable, 


even more, that the course of the dis 


it became apparent 


of illness was quite and 
ease became predictable as new mem 
hers of the family were observed. 
Family 1.—T. J. S. was admitted t 
the Methodist Hospital, Indianapolis 
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Ind., on June 13, 1947, at which time 
he was 2 months of age. He had de- 
veloped diarrhea at the age of 6 days 
but he was apparently well one week 
later. Obstipation occurred then and 
frequent enemas became necessary. 
The diarrhea recurred three weeks 
later and was accompanied by projec- 
He became lethargic, 
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the red blood count was 2.79 million, 
and the white blood count was 21,200 
per each cubic millimeter of blood. 
Spinal tap was not successful. One 
blood culture was positive for Strep- 
tococcus hemolyticus, and routine ag- 
glutinations for typhoid fever, para- 
tvphoid fever, and brucella were neg- 
ative. The tubereulin test was nega- 


tile vomiting. 


developed generalized hody rigidities, _ tive. 


TABLE I, 


CLASSIFICATION OF THE HEREDOFAMILIAL AND DEGENERATIVE DISEASES OF THE 


Nervous SySTEM* 


A. Abiotrophies with diffuse and focal degeneration affecting chiefly the 
white matter. 


J 


Massive focal lesions in the cerebral white matter involving the myelin 
sheath first and softening later. 

Encephalitis periaxialis diffusa. 

Large spherical lesions composed of concentric globes of demyelination 
separated by zones of intact myelin. 

Encephalitis periarialis concentrica. 

Diffuse and symmetrical degeneration of the cerebral white matter 
without softening. 

Cerebral sclerosis of Pelizaeus-Merzbacher (chronic infantile) 
Cerebral sclerosis of Scholz (subacute juvenile) 

Cerebral sclerosis of Krabbe (acute infantile) 

Focal degenerations of both brain and spinal cord involving the gray 
matter as well as the white matter and sometimes causing complete 
softening. 

Neuromyelitis optica. 

Focal degenerations involving both white and gray matter chiefly in 
the spinal cord and brain stem, but also in the cerebral hemispheres 
with myelin destruction and dense gliosis but withont softening and 





without great injury to the axis cylinders. 


Chronic disseminated sclerosis. 


Disseminated areas of encephalomalacia resulting in cavity formation 


involving primarily the subcortical white matter but later invading 


and destroying the cortex. 


Disseminated encephalomalacia with cavity formation. 
B. Abiotrophies involving the cerebral gray matter. 
Degeneration of the cerebral gray matter (Alpers) 


Familial cerebral calcification 


( Penfield ) 


‘From Ford: Diseases of the Nervous System in Infancy, Childhood and Adolescence, 


Charles C Thomas, Publisher. 


and fluctuating fever was recorded. 
Anorexia was marked and the temper- 
ature curve remained elevated. There 
were daily spikes to 105° F. 

The birth history was essentially 
negative. 

Examination of the baby led to the 
findings of severe dehydration and 
obvious generalized body rigidity. 
The infant was apathetic and cried 
at the slightest touch of the examiner. 

X-ray studies of the chest and skull 
were normal. Three separate urine 
samples were normal. The hemoglobin 
was 7.5 grams per 100 e.c. of blood, 





The infant did not respond to ther- 
apy which consisted of repeated blood 
transfusions and intramuscular peni- 
cillin. He was dismissed on Aug. 3, 
1947, and readmitted on Dee. 4, 1947, 
at which time he presented a picture 
of severe acidosis and dehydration oc- 
casioned by recurrence of the diarrhea. 
The temperature was normal at this 
time. The spinal fluid examination 


showed 14 red blood cells, protein of 


162 mg. per cent, and a glucose of 31 
mg. per cent. Another blood culture 
was positive for Str. hemolyticus. 
Death oeeurred on Dee. 8, 1947; tem- 
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perature 105° F. at that time. 
Autopsy was not done. 

M. J. O’C., aged 2 months, was ad- 
mitted to St. Vineent’s Hospital, In- 
dianapolis, Ind., on April 9, 1950. It 
was stated that the infant was not able 
to retain any type formula. Weight 
gain had been nil, and at the time of 
admission the weight of 914 pounds 
represented a gain of only % pound 
over the birth weight. The infant ap- 
peared apprehensive and generalized 


was 
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to sudden recurrence of loss of tissue 
elasticity. The fever and the vomit- 
ing persisted. 

He was readmitted on July 6, 1950, 
after one month of comparative well- 
heing at home. The projectile vomit- 
ing had reeurred. Examination 
showed no change from the previous 
observations which had ineluded de- 
hydration, pallor, and spasticity. The 
temperature curve spiked to 103° F. 
daily. 





rigidities were noted. The tempera- 
ture curve was consistently elevated, 
with daily spikes to 104° F. The re- 
sponse to parenteral fluids was very 
poor, and the infant continued to 
vomit even skimmed milk. The hemo- 
globin was 10.6 grams per 100 ¢.c. of 
blood, the red blood count was 2.88 
million, and the white blood count was 
12,000 per eubie millimeter of blood. 
The infant continued to show re- 
markable weight fluctuations related 


This child is now 3% years of age 
and weighs 13 pounds. There is gen- 
eralized hody rigidity (Fig. 1). 

M. G. O’C. was born on Dee. 8, 1951, 
and his weight at birth was 1014 
pounds. He appeared normal at birth 
and was observed very closely. The 
blood count and urine examination 
made within three hours after birth 
were normal, but forty-eight hours 
after birth he developed pallor and 
fever to 102.4° F. The hemoglobin 
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was found to be 9.4 grams per 100 e¢.c., 
the red blood count was 3.48 million, 
and the white blood count 16,500 per 
cubie millimeter of blood. Bleeding 
and coagulation times were normal. 
A blood culture was negative. <A sedi- 
mentation rate was 2 mm. per hour, 
and the spinal fluid was totally nega- 
tive. Penicillin and streptomycin 
therapies were begun and the infant 
was given parenteral fluids since he 
showed dehydration as a consequence 
of his projectile vomiting. Periodic 
episodes of rigidity were noted. There 
was evidence of pneumonia and otitis 
media on Jan. 4, 1952, in spite of ther- 
apy, and death occurred eleven days 
later. 

Necropsy findings included exten- 
sive bilateral pneumonia, bilateral 
otitis media, and necrosis of both 
adrenal glands. Culture from the 
lungs showed coliform bacilli, and 
gram-negative diplococci were recov- 
ered from the ears. 

The brain hemispheres were sym- 
metrical and normal in consistency. 
The gyri were prominent though the 
sulei were of the usual depth. No 
alterations were noted in the circle of 
Willis or other arteries. The gray 
matter was normal in width, color, and 
distribution in all regions of the cere- 
bral hemispheres. The white matter 
had a grayish and somewhat translu- 
cent appearance. There was no 
change in the ventricles or choroid 
plexus. The markings of the pons 
were less distinct than usual but those 
of the medulla appeared normal. 
There was less differentiation between 
the gray and white matter of the cere- 
bellum than usual. A portion of the 
upper cervical spinal cord had a nor- 
mal gross appearance. 

Sections from each lobe of the cortex 
as well as the basal ganglia, pons, me- 
dulla, and cerebellum were prepared 
with hematoxylin and eosin stain, 
Nissl’s stain (eresol violet), Mallory’s 
phosphotungstic acid-hematoxylin 
stain, and with Sudan black. 

The outstanding feature noted in all 
areas was an extreme loss of myelin 
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in the white matter with relative pres- 
ervation of the gray matter of the 
brain. The loss of myelin was acecom- 
panied everywhere by a definite and 
conspicuous proliferation of astrocytes. 
Oligodendroglia, while present in all 
regions of the white matter, were re- 
duced in number. Seattered microglia 
were found but there was no forma- 
tion of compound granular corpuscles. 

The gray matter appeared intact 
throughout the cerebral cortex. There 
was no necrosis or other alteration in 
the nerve cells, which were normally 
arranged in architectonic layers. The 
oligodendroglia were numerous and 
showed acute swelling. No reaction 
was noticed in the astrocytes or mi- 
croglia, and the hippocampal cells 
were intact. The general architecture 
was well preserved in sections of the 
basal ganglia, and no loss or degenera- 
tion of nerve cells was noted. The in- 
ternal capsule was relatively well mye- 
linated but not completely so, and was 
free of astrocytic proliferation. The 
ependyma was intact ; however, under- 
neath it there was a layer of incom- 
pletely differentiated glial cells of the 
type and extent expected in a slightly 
immature brain. 

The corticospinal tracts took the 
myelin stain well, though the tracts 
were somewhat reduced in relative 
volume. Good myelin staining was ob- 
tained in the ventral spinocerebellar 
tracts. The remainder of the pontine 
tracts stained poorly for myelin or 
not at all. There was no gliosis. The 
ganglion cells of the medulla were well 
preserved. 

The central portions of the white 
matter of the cerebellum were well 
myelinated but in the outer portion 
myelin was lost. The cellular com- 
ponents of the cerebellum showed no 
evidence of degeneration. There was 
a persistent but narrow external gran- 
ular layer. The blood vessels were 
normal throughout the brain. 

There was no evidence of perivascu- 
lar euffing. There was a slight in- 
crease in fibrous tissue associated with 
a mild infiltration of mononuclear cells 
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Fig. 2 Cerebral cortex, M ; ‘ Sudan black stain showing loss of white matter 
cerebral cortex (x110.) ; = stain showing disruption of structures. (X119.) 
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and a few lymphocytes in the lepto- 
meninges. No evidence of an acute in- 
flammatory reaction was present in 
any part of the brain. 


Family 2.*—The following data were 
contributed by Dr. Paul G. Meyers of 
Manchester, Iowa. Mrs. T., the ma- 
ternal grandmother, and Mrs. F., the 
mother of the children, had always 
been in good health. Neurological dis- 
ease was unknown in the family. 
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months later she lost her ability to 
walk and suffered from emotional out- 
bursts. 

The report of the anatomical find- 
ings in the ease of A. F. made by one 
of us (O. T. B.) follows: 


Each block of cerebral cortex showed 
a distinct demarcation of gray and 
white matter. The white matter was 
normal in texture and the gray matter 
had its usual appearance. 





Fig. 3.—Cerebral cortex, A. F. Sudan black stain showing preservation of myelin in the white 
i ) 


matter. 


A. F. was born on Sept. 27, 1947, 
and was well until he developed con- 
vulsions at the age of 4 vears. The 
seizures were not well controlled 
through the use of anticonvulsant 
drugs. He developed dysphagia and 
died on Dee. 1, 1952, of starvation and 
terminal pneumonia. M. F. was born 
on Nov. 30, 1948. She developed con- 
vulsions during April of 1952. Six 

*Complete data relating to this family will 
be published at a later date by staff members, 


Department of Neurology, State University of 
lowa. 





(«110 


Kach block was stained with hema- 
toxvlin and eosin stain and Sudan 
black. There was some disruption of 
the architectonic layers in the cerebral 
cortex. The nerve cells were normal 
in general outline, their nuclei were 
intact, but their cytoplasm had a 
homogenous appearance in hematoxy- 
lin and eosin stained sections. Vacu- 
olation was absent. The cytoplasm of 
the nerve cells stained black inten- 
sively and selectively and their nuelei 
remained free of stain in sections 
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stained with Sudan black. Material 
which stained with Sudan black was 
found in some astrocytes and oceasion- 
ally in some microglia and oligoden- 
droglia. There were focal areas of 
gliosis from which the nerve cells had 
disappeared ; some of these areas were 
large but others consisted of small foci. 

Myelination was complete and well 
preserved in all sections of the white 
matter and there was no gliosis. The 
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meninges were somewhat more vascu- 
lar than usual but otherwise not re- 
markable. 

The Purkinje cells were reduced in 
number in the cerebellum and those 
seen contained material which stained 
with Sudan black. The white matter 
was well myelinated throughout. 
There was a very marked reduetion in 
the granular layer with glial replace- 
ment. 























Fig. 4.—Family 1. 


who, though themselves normal, are carriers of the disease which 
grandmother who 
It will be 


The same applies to the maternal 
portant illness during her entire lifetime. 








It will be noted that the babies involved here are the offspring of sisters 


is recessive and sex linked. 
at the age of 62 years recalis no im- 
noted that Mrs. D., the maternal grand- 


mother, had lost two male infants from an identical illness which had been marked by diarrhea 


and fever. 
nately brain examination was neglected. 


ture in each illness, 
which is further described. 
Male Female 


1-8, Died in infancy, cause unknov n Sex 


10, Pertussis when 11 months old. i/ 
normally. ) 12, Congenital hydrc-epnalus. 
years old. 15, Fever and gastric symptoms at age of 3 days. 


Now 
years 


febrile 
19, 


nutrition since birth. 17, 


18, Accident at age of 3 Bi eech 


and these factors help to correlate the disease with the 


unknown. 39, 
Brain fever when 16 months old. 
13, 


and malnourished, 
delivery. 
Prolonged fever after birth, malnourished and mentally retarded 


The pathological findings were those of otitis media and pneumonia, but unfortu- 
Emaciation and body rigidity were part of the pic- 


illness pattern 


9 


Female, died. 


Male, died. 
Brain fever when 11 months old. 
(Walked and talked 
14, Schizophrenia, 20 
16, Prolonged fever and mal- 
weighed 17 pounds at 15 months. 
Miscarriage, cause unknown. 2/, 
(Walked at 2 years of age.) 


Osseous tuberculosis. 


20, 


22, Mentally retarded after accidental brain injury at age of 33 years. 23, Fever and mal- 
nutrition since birth. Died at age of 5 months. 24, Fever and malnutrition since birth. Died 
at age of 10 months. 25, Fever, spasticity, and malnutrition since birth. Died at age of 38 


days. 


26, Spastic after weeks of fever following birth. 


Weighs 11 pounds at age of 2% years. 
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A eareful family history was ob- 
ained by interviewing available adult 
members of Family 1. The results of 
those interviews can best be shown by 
the genetic chart, Fig. 4. 

Routine ophthalmoseopie examina- 
tion was performed on M. J. O’C. who 
was being observed periodically. This 
patient showed a typical lipemia ret- 
inalis, so that other members of the 
family were subjected to routine fun- 
dusecopie examination. 

The characteristic picture of lipemia 
retinalis is produced when neutral fat 
in the blood stream rises above a cer- 
tain level. Dunphy? observed that 
retinal vessels appeared normal at a 
hlood fat concentration of 2,000 mg. 
per cent and became chylous at 2,500 
mg. per cent. This is in accord with 
other investigators who report that 
lipemia retinalis appears when neutral 
fats in the blood serum are 2,500 mg. 
per cent or more. Lipemic changes 
have been noted in the retinal vessels 
at a concentration of 500 mg. per cent 
when neutral fat determinations are 
made on centrifuged blood specimens. 
Lipemia retinalis does not appear at a 
critical level and the range at which 
it disappears is usually lower than 
that at which it was first observed. 
Most instances of lipemia retinalis 
have been observed in diabeties; how- 
ever, it has been seen in other dis- 
eases. The occurrence of lipemia reti- 
nalis could easily go undetected if a 
fundie examination was not made 
since changes in the neutral fat con- 
tent of the blood do not usually affect 
vision. 

No one in the course of numerous 
laboratory examinations had noticed a 
ehylous appearance of the blood of 
any of the patients involved here. 
Blood specimens were obtained from 
members of the families (excepting the 
fathers) even though only one member 
of Family 1 (M. J. O’C.) was found 
to have lipemia retinalis. The col- 
leeted blood samples were subjected to 
lipid partition studies. 

Although samples of brain tissue 
which had been preserved in histologi- 
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‘al fixatives were also available, it was 
decided that use of these samples for 
analysis would be unwise* in spite of 
the remarks of Brante.* For this rea- 
son the data to be presented are based 
entirely on blood studies. 


METHODS 


All solvents were freshly redistilled ; 
all other materials were reagent grade. 
Chemical analyses of the sera were 
conducted according to a seheme de- 
signed to permit the use of the small- 
est possible sample volume consistent 
with good results since it has been 
shown that separation of the blood 
lipids is to a certain extent a function 
of the sample volume employed.’ The 
total lipids were extracted according 
to Boyd,® except that a sample to sol- 
vent ratio of 1:25 was used. Extrac- 
tion with aleohol and ether was fol- 
lowed by rectification with petroleum 
ether, and all evaporations were c¢ar- 
ried out under reduced pressure in an 
atmosphere of carbon dioxide. The 
petroleum ether extracts were washed 
according to Christensen,’ after which 
the total lipids were determined by 
weighing an evaporated aliquot of the 
extract. Other aliquots were analyzed 
for lipid P by Youngberg and Young- 
berg’s* modification of the Fiske and 
Subbarow® procedure, and for choles- 
terol by the procedure of Schoen- 


heimer and Sperry.'® Total phospho- 
lipids were calculated as 25 times total 
lipid P. Neutral fat as such was not 
measured but was obtained by differ- 
ence. This throws the burden of ae- 
cumulating systematic error entirely 
on the values for neutral fats but it 
is not likely that the resulting figures 
are in error by more than the expected 
normal variation of the neutral fats."' 
Fractionation of the phospholipids was 
carried out essentially according to 
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Hack,'? the choline being measured by 
the Winzler and Meserve'® modifica- 


tion of the Giick'* analysis. Phospho 
lipid turnover studies were conducted 
according to the proeedure described 


by Cornatzer and Cayer.' 


No attempt was made to measure 
steroids or degree of unsaturation of 
the hlood lipids. A sample of the 


serum from this same patient was also 
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tions. By comparison with the dat: 
of Table III 
two exceptions the total serum lipid 
the The 
exceptions are found in Case 7 whic! 


it ean be seen that wit! 


are within normal bounds. 
represents a severe case of degenera 
tive cerebral disease and Case 10 whic! 
was a sample of cord blood obtained 
at delivery. The latter sample not 


only had a low total lipid but each ot 


Tape Il. Partirion or Serum LIprips 
ALL VALUES GIVEN IN MG. PER CENT 

roval TOTAI FREE ESTER 

TOTAL PILOSPIIO SPHINGO CHOLES CHOLES CHOLES 

CASE SUBJECT LIPIDS LIPIDS LECITHIN|CEPHALIN) MYELIN TEROL TEROL TERO!I 
1 M. F. 655 163 106 36 27 137 67 70 
9 A. ¥. 600 115 90 13 12 178 83 95 
ow 750 215 . 137 145 292 
t N. F. HS5 10 109 23 69 197 106 91 
5 M. R. 780 99" 165 18 40 169 71 98 
6 w. Me S75 167 113 21 Oo 304 103 201 
7 M. O’C. , 120 820 642 91 87 792 315 477 
Ss. J. A. ON $05 105 75 7 23 151 92 59 
9 4. O'C $50) 10) 71 5 27 195 101 94 
10. 4. O'C B45 7) 52 t 19 158 105 53 
11. A. 8 643 183 122 11 50 928 165 63 
12. .. 602 27 190 20 63 261 139 22 
13 M. A. 8 730 275 168 a4 73 178 101 77 
14 Jo. S 160 P03 214 31 8 129 67 63 
15 Cc. &. 560 343 235 37 71 183 104 79 
16 a. a 75 140 109 $ 27 218 96 22 
17 R. D 520 155 103 27 25 212 83 129 

Repeated analysis at birth of J. A. O'C 
Tasie IL]. Norman VALUES ror Serum Lipips!9 
ALL VALUES IN MG, PEK CENT 

rorval TOTAL FREE ESTER 

roTal PHOSPHO SPHINGO CHOLES CHOLES CHOLES 

LIPIDS LIPIDS LECITHIN CEPHALIN MYELIN rEROL TEROL TEROI 
High 675 220) 204 ‘ 199 62 128 
Mean 530 165 107 41 152 465 106 
Low 385 110 50 - 105 30 75 

treated according to the procedure de- the fractions measured was reduced 


scribed by Foleh and Lees,'* and while 


a small amount of ‘‘fluff’’ attributed 


by these authors to existence of pro- 
teolipids was present, the single ex 
too ineoneclusive to be 


periment was 


worth more than passing mention. 


RESULTS 


ANALYTICAI 
Table Il 


our analyses for the blood lipid frae- 


summarizes the results of 


proportionally (see Case 10, Table II 
The low values are hard to explain 1 
the that serum lipids 


pregnancy, 


view of fact 


usually rise in levels ot 
about 900 mg. per cent not being un 
common at term,"* 


The 


vated in one known ease of the diseas« 


total phospholipids were el 


and within normal limits in another 
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However, at least two cases showed a 
lefinitely increased total phospholipid 
All of 
the lecithin values were within normal 


in the absence of any stigmas. 


expectations, again with the exception 
of the extreme hyperlipemia of case 
M. J. O’C. 
in Case 3 precluded any breakdown 


The small sample available 
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the generally accepted limits, but the 
ratio of free to total cholesterol seemed 
pattern; in 
instanees in 


to show no predictable 


fact, there are several 


which the usual ratio is reversed. [or 
this we have no explanation. 

The phospholipid turnover studies 
using P*? are graphically expressed in 
































of the phospholipid fractions. Cepha- Fig. 5. Several interesting features 
lin levels were variable, and were sus- of these experiments are notable. The 

PHOSPHOLIPID TURNOVER STUDIES, 48 HR. PERIOD 
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Fig. 5. 

piciously high in the siblings of the curves for subjects M. J. O’C. and J. 
pathologically proved eases. The <A. O’C. both show very steep gradi- 


sphingomyelin figures also showed con- 


siderable variation, including several 
rather low values, but, in general, the 
siblings of Case 3 and Case 7 showed 
serum sphingomyelin levels higher 
than normal. 

Total cholesterol was markedly ele- 
both 


others 


vated in proved eases, and in 


somewhat above 


several 


were 





ents, although the first of these is elin- 
ically diseased while the second, ap- 
Subject B. W. was 
not a part of this series of cases, but 


parently, is not. 


was called to our attention because of 


a marked hyperlipemia (total serum 
lipids of 2,360 mg. per cent, serum 
phospholipids of 418 mg. per cent, 


total cholesterol of 1,085 mg. per cent) 








with xanthoma planum of the skin and 
She did 
mellitus. 


not 
Sur- 


long-standing jaundice. 


have clinical diabetes 


gical biopsy vielded a diagnosis of 


biliary cirrhosis. In spite of the dif- 
ferent association of the hyperlipemia 
the the 
case is exactly the same as in patient 


J. A. O'C 


obyv iously lower. 


gradient of turnover in this 
. but the absolute values are 
Curve H. B. was ob- 
known diabetie with 


tained from a 


marked hyperlipemia: in this case the 
gradient is low and comparable with 
that of the HYPO, 


which is a eurve 


curve marked 


hypothetical con- 
the data of 
Curve K was obtained for 
further comparison from an infant 2 
old routine 


care. 


structed from Cornatzer 


and Cayer. 


who was under 

Although 
values of turnover are in all cases dif- 
ferent, the H. B., and 
HYPO show a remarkable parallelism, 
that the 


months 
nursery the absolute 


curves K, 


indicating kineties of phos- 


pholipid metabolism in these cases is 
that 
O’C. de- 
scribe a markedly accelerated rate of 
The 


however, do not reflect changes in indi- 


is equally obvious 


and A. J. 


normal. = It 
eurves M. J. O'C 


phospholipid turnover. curves, 


vidual phospholipid fractions. 


DISCUSSION 


sclerosis of the brain has 


Diffuse 


heen discussed under a_ variety of 


names. Proper names and pathologi- 


eal terms are used to indicate an 


identical disorder. Krabbe’s disease, 


Scholz’s disease, and the Merzbacher- 
Pelizaeus syndrome refer to an identi- 
cal pathological entity, with age of on- 
set ‘being the factor of differentiation 
within a group of demyelinating dis- 
orders having a familial quality. It 
is not possible on clinical grounds to 
utilize the characteristic of visual or 
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mental deterioration in order to differ 
entiate Krabbe’s disease from the re 
mainder of the group since death may 
oceur at a relatively early age (in on¢ 
of our patients at 42 days). 
Krabbe®” reported five cases of in 
fantile cerebral degeneration in 1916 
He referred to ‘‘a new form of diffus« 


brain seclerosis.”” The description ot 
this author lists periodic attacks of 
screaming and muscular rigidity as 
prodromal symptoms. Periodie feve1 
was the rule, and no complications 
could be found as the explanation of 
the febrility. He 


that the fever was a characteristic of 


finally coneluded 


the disorder, either due to an effect on 
the central temperature control mech 
anism or to periodic destruction ot 
nerve tissue. Vomiting and diarrhea 
were common symptoms and in four 
of his five patients the optie nerve was 
Krabbe described the 
He destruction 
of the axis eylinders and the axillary 
sheaths with replacement of the de- 
stroyed tissue by neuroglia with the 


involved. pa- 


thology well. noted 


nerve cells themselves remaining rela- 
tively intact. The pattern of progres- 
sion involved the nerve cell 
and 


processes 
of the cerebral cerebellar cortex 
first, then the basal ganglia, and finally 
the spinal cord. 

The fact 
knowledge concerning the pathogenesis 


remains that there is no 
of infantile cerebral degeneration of 
the heredofamilial type. 
dence again as reported on frequent 


We have evi- 


occasions that the process of demye- 


lination in its heredofamilial form is 


earried by the asymptomatic carrier 
(maternal) and transmitted to the 
male in a sex-linked chain. The fe- 
male ean be affected but tends to suffer 
a less rampant course. Davison*' has 
reviewed the theories of etiology with 
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articular reference to multiple selero- 
sis, but the same thoughts are involved 
in the general group of demyelinating 
lisorders. It is as obvious now as it 
was to the early writers that the 
theory of infection ean be ignored. 
Qne theory has been advanced which 
bases the degeneration on a_ toxice 
lipase acting to destroy myelin. Some 
observers believe that the liver acts as 
the seat of production of this agent, 
or that the liver has lost its power to 
destroy such an agent. 

The constitutional theory holds that 
the primary lesion is in the subcortical 
oligodendroglial cells with secondary 
derangement of myelin metabolism. 
It is pointed out that the nutrition of 
the myelin sheath and axis cylinders 
depends upon the functional integrity 
of the oligodendroglial cells. It is 
stated that the products of deteriora- 
tion of the myelin disturbance takes 
other forms than that noted (neutral 
facts) in the compound granular cor- 
puseles in wallerian degeneration. A 
number of investigators refer to these 
products of degeneration as prelipoids, 
which are closely allied to the lipids 
found in the nerve cell in Tay-Sachs 
and Niemann-Pick disease. 

A correlation seems to exist between 
the pathological evidence from brain 
sections and aberrations noted in the 
serum lipid partition. The demyelin- 
ating process of Krabbe’s disease is 
associated with elevated serum choles- 
terol and serum sphingomyelin levels, 
and the same may be true for serum 
cephalin levels. The underlying link 
hetween the loss of the lipids from the 
central nervous system on the one 
hand and the increased serum lipid 
content on the other is still an un- 
solved matter. Apparently an indi- 


vidual of a given genetie structure 
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may earry the tendency toward hyper- 
lipemia involving the specific phos- 
phatides mentioned above without be- 
ing, necessarily, clinically afflicted 
with the disease. It is also true that 
the onse of definable disease may occur 
at different periods in life, so that the 
characteristic symptoms must be trig- 
gered by a sudden failure of an enzy- 
matie link of great urgency in lipid 
metabolism; the genetic failure may 
involve a matter of degree. 

While the blood lipid content is 
more or less constant in health, the 
lipid content of the brain is markedly 
different in the infant or child as com- 
pared to the adult. Table IV from 
the data of Johnson and associates** 
gives the details of the observed 
changes. Also, the brain is not of uni- 
form structure with respect to lipid 
content, and aside from the differences 
between white and gray matter, there 
are important variations from one area 
of the brain to another. Table V from 
the studies of Randall'* emphasizes 
this important fact. The lipids may 
occur in the ‘‘free’’ state, as liponu- 
cleoproteins,** as proteolipids,'® and as 
the classical lipoproteins. It has also 
been demonstrated by Chaikoff and 
his collaborators** ** that ineorpora- 
tion of P* into brain lipids occurs at 
different rates, depending on the lipid 
and the area of the brain studied. 

It is generally stated that the role 
of brain lipids must be structural or 
physical; the cited evidence is based on 
an R.Q. of 1.0 in perfusion studies, 
indicating consumption of carbohy- 
drate only. Most early studies of sur- 
viving slices gave rise to the same con- 
clusions, but recently Geyer and co- 
workers”® have shown that brain tis- 
sue will oxidize octanoie acid in low 
concentration (0.003 M) at a rate 
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equal to or greater than the rate for 

liver slices. Brain slices were also ¢a- 
pable of considerable oxidation of tri 
observations do not 


laurin. These 


mean that brain in vivo must metabo- 


lize lipids, or even that it will, but the 


TABLE LTV. Lipip CoMPOSITION OF THE BRAIN 
GRAY MATTER WHITE MATTER 
ADULT 
COMPONENT INFANT ADULT INFANT INFANT ADUL! 
Expressed as per cent wet tissue weight 
Cerebroside 0.52 OST 1.67 0.58 4.78 
T. cholesterol 0.49 0.99 2.02 0.67 1.22 
FE’. cholesterol 0.48 0.97 1.98 0.64 $1.15 
E. cholesterol 0.01 0.02 0.03 0.07 
Phospholipids L777 2.83 1.60 1.96 5.03 
Lecithin 0.75 0.99 1.32 0.85 1.37 
Cephalin 1.02 1.85 1.81 1.11 3.66 
Sphingomyelin 0.12 0.53 4.42 0.15 2.00 
Wa‘er* 9.74 5.54 0.55 9.82 2.40 
Expressed as per cent dry tissue weight 
Cerebroside 5.54 5.54 1,00 6.21 16.28 
T. cholesterol 5.09 6.28 1,23 7.00 14.33 
F. cholesterol 5.03 6.17 1.23 6.70 14.08 
E. cholesterol 0.06 0.10 0.30 0.26 
Phospholipids 19.56 1.27 1.08 22.04 23.84 
Lecithin 7.81 6.25 0.80 1.40 6.82 
Cephalin 10.46 11.71 1.11 11.57 12.39 
Sphingomyelin 1.30 3.05 2.33 1.40 6.82 
*All values for water expressed as mg./mg. dry tissue weight. 
TABLE V. DistRiBpuUTION OF BRAIN LIPIDS 
AS PERCENTAGE OF DRY WEIGHT 
CORONA FRONTAL FRONTAI PARIETAL PARIETAL BRAIN 
COMPONENT RADIATA WHITE CORTEX WHITE CORTEX STEM 
Watert 69.85 84.12 69.92 81.15 71.67 
Total lipid 57.30 31.98 57.18 32.77 54.21 
T. cholesterol 15.15 5.98 14.79 6.25 13.51 
F. cholesterol 14.37 6.16 14.54 6.36 13.17 
Phospholipids 10.33 24.17 40.86 24.71 38.59 
Lipid P x 25 SOLS80 25.24 29.90 25.15 30,42 
Inorg. P 0.16 0.24 0.15 0.24 0.20 
Lipid N 1.04 0.92 1.11 0.97 1.04 
Iodine number S4 129 S4 129 SS 





*In order to have 
ere from psychoti 
might differ from the normal there 
’ based on wet tissue we 


individuals; although there 


Percentage of water 


to do so in vitro eannot be 


Volk 


high activity of 


capacity 


ignored. and associates** have 


found isotopic 


phosphorous incorporated in an ace- 


also 


tone-soluble lipid fraction which may 


metabolie significance in 


vreat 


be of 


enoucth material to obtain reliable 
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brain 


and in 


other 


tissues 





as. well 


This fraction was apparently not in 


equilibrium with the bulk of 


tissu 


lipids under their experimental con 


ditions. 


Sperry” 


8 


has 


confirmed the 


synthetic capacity of the brain in vitro 


is a 


ight 


using a 


possibility 
is no present evidence that this is so 


ADULT 
INFANT 


8.25 
6.30 
6.50 


== 


aod 
1.61 
3.30 


15.40 


0.25 


2 61 
2.04 
2.10 
1.08 
4.87 
1.07 
4.87 


CAUDATI 
NUCLEUS 
75.79 
16 
6.65 
6.58 
24.12 


25.95 


0. 
> 
. 


116 


values some of the brains in this series 


that the composition of thes 


perfusion 


technique 


with 


added earboxyl-labeled octanoate. He 
found that a significant quantity of 
the label appeared in two phospholipid 


fractions. 


substantially 


the 


same 


Labeled pyruvamide led to 


conelusions. 
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These data were obtained from short- 
term experiments, from seventeen- to 
thirty-two-minute duration, and fur- 
nish an excellent indication of the 
rapidity of the synthetic process. 

Phospholipids which are usually 
considered as cytoplasmie or strue- 
tural substances may under certain 
circumstances assume the role of 
‘‘lipometabolie phospholipids.’ ”* *° 
Waelsech and collaborators*' have eal- 
culated that about 20 per cent of the 
brain fatty acids are turned over per 
week, a rate some 300-fold less than 
the activity of the liver, but these 
studies do not take into account possi- 
ble localized rates in excess of the ob- 
served values, rates more nearly akin 
to those of liver and muscle. More- 
over, they do not take into account dif- 
ferences in the rates for various lipid 
substances. The work of Chargaff 
and associates® is very important in 
this connection, as it demonstrates that 
cephalin and sphingomyelin portions 
of brain lipids are renewed more rap- 
idly than brain lecithin. Table II 
showed that cephalin and sphingomye- 
lin were the phosphotidie entities spe- 
cifically affected in Krabbe’s disease. 
Kennedy and Lehninger* have shown 
that fatty acid oxidation oceurs almost 
exclusively in or on the mitochondria 
and microsomes, and it is also true 
that these same elements contain the 
bulk of the cellular lipids.** It is un- 
likely that the mitochondria would 
undergo self-catabolism provided an 
adequate supply of substrate was 
available for other sources at a rate 
and in a manner suitable for cellular 
purposes. 

Returning to the link between the 
brain lipid loss and the blood lipid in- 
crease we may entertain several possi- 
bilities: (1) failure of the blood to 
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deliver essential substrates to the cere- 
bral cells at an adequate rate in an 
adequate mixture, (2) a proper fune- 
tioning of the blood with an inade- 
quate uptake of the substrate by the 
cerebral cells; (3) failure of the mito- 
chondria or microsomes to fabricate 
the lipid molecules from the substrates, 
and (4) the inability of the cerebral 
cells to hold prefabricated lipid mole- 
cules in the normal organizational pai- 
tern, with subsequent loss of the lipid 
substances to the blood across the 
brain-blood barrier, which may well be 
very different from the blood-brain 
harrier. 

The first possibility cannot be com- 
pletely ignored, but there are no 
known nutritional factors involved, 
and no other systemic signs of lipo- 
dystrophy were observed. Certainly 
a wide variety of substances are avail- 
able as substrates. The second possi- 
bility is also unlikely (and further 
helps to rule out the first) chiefly on 
the evidence of scarring where lipid 
was once laid down and also on the 
evidence of the elevated blood lipids. 
The third possibility is even more un- 
likely, since the mitochondria are re- 
sponsible for processes other than lipid 
metabolism, and it is unlikely that 
such mitochondrial disturbances could 
he very extensive in space or time be- 
fore death intervened. Yet we have, 
in this series of cases, one example of 
survival time measured in years. Fur- 
thermore, this supposition would not 
explain the blood lipid findings. The 
fourth alternative is an attractive hy- 
pothesis, especially since Fishler and 
co-workers** have shown that the nor- 
mal souree of the blood lipids is the 
liver. In dogs receiving P* as a label- 
ing agent the specific activity of the 
plasma lipids was exceeded only by 


ue 
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those of the liver; hepateectomized dogs 


produced small amounts of labeled 
lipids in the gut and the kidney, but 
with negligible release of these to the 
hlood. If 


and destroy lipids throughout life then 


the brain does synthesize 


it is entirely possible that the demye- 
linating process involves primarily a 
disproportion between build-up and 
breakdown in the brain itself, without 
other tissues or 


regard to transport 


mechanisms. Interference with some 
process, not necessarily associated with 
lipid metabolism per se, might permit 
loss of an essential component, or as it 
appears here, of total lipid molecules 
themselves. The high turnover rate of 
serum lipids which we have observed 


lends some credence to this possibility, 


provided one assumes that the data re- 


fleet cerebral activity and not hepatic 
activity. This assumption seems justi- 
fied since hepatie involvement was not 
In the presence 
the 


present in our study. 
of the lipid 
demyelinating process, the brain mar- 


loss occasioned by 
shalls its synthetic powers in a desper- 
ate effort 


normaley. 


to maintain a semblance of 
The that it 
way detracts 


does not 
the 


fact 
sueceed in no from 
possibility that such a mechanism ex- 
ists. 

It should be noted in conclusion that 
the biochemical changes described have 
not been of help in the differentiation 
Dr. Mever’s patients and our 


own from the standpoint of premortem 


bet ween 


diagnosis. Our patients are best 
grouped under the heading of Krab- 
he’s disease. The gray matter involve- 
ment described neuropathologieally in 
Dr 


reasonable to classify them under the 


Meyer's patients would make it 


heading of Alper’s disease. Certain 


features noted may make revision of 


this diagnosis necessary at a later date. 
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The abnormalities in lipid metabolism 
(Table I1) clear cut. 
Case 11 is a 5-year-old boy who shows 
level. 


as shown are 


elevated cholesterol 


13, and 15 are girls ranging 


only an 
Cases 12, 
in age from 21% to 7 years. These chil- 


blood 


sphingomyelin. 


phosphatides, 
The total 


cholesterol was elevated in the diseased 


dren have high 


especially 


patients and in some of the siblings as 


well. This may be of no clinical sig- 


nificance, vet it gives a startling sug- 


gestion that the earrier state exists. 
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PILTHALYLSULFATHIAZOLE (SULFATHALIDINE) IN THE 
TREATMENT OF ENTEROBIASIS (PINWORM INFECTION ) 


WituiaM E. Askur, M.D.,* anp Emity Turts, M.D. PHmapeLeutia, Pa. 
WitH THE TECHNICAL ASSISTANCE OF VERA DROUGHMAN** 


JNTIL recently there has been no 

laboratory method for selecting 
compounds for the treatment of human 
The 


survive outside the host for long pe- 


enterobiasis. parasites will not 
riods, and they cannot be transmitted 
to laboratory animals.’ In_ testing 
therapeutic agents against two species 
of mouse pinworm, Aspicularis tetrap- 
tera and Syphacia obvelata, Wells * * 
and Chan® obtained results of clinical 
differ- 


ences in both host and parasites their 


significance. Despite species 
studies indicated anthelmintic effects 


with gentian violet, phenothiazine, 


oxytetracycline (Terramycin), and 


bacitracin comparable to those ob- 
served in human enterobiasis. 
Because Chan’s work demonstrated 
that 
creased the number of Syphacia ob- 


with 


Sulfathalidinet significantly de- 


man 
this sulfonamide undertaken 
Previous work by Sisk® indicated that 


velata in mice, studies in 


were 
although this compound, as well as 
others of the group of poorly absorbed 
had anthelmintic activ- 
itv, they did not completely eliminate 
signifi- 


sulfonamides, 


Enterobius vermicularis in a 
cant number of patients. 

Christopher's Hospital for Chil- 
University, School of Medi- 


From St 
dren and Temple 
cine 
Present address Rip Van Winkle Clinic, 
Ciermantown, N. Y. 

*Children’s 
phia, Pa 


Heart Hospital of Philadel- 
trademark for this 
generic designation 


tSharp and Dohme's 
lrug which has the 
phthalylsulfathiazole.” Both Sulfathalidine 
tablets and a suspension known as Cremo- 
thalidine were supplied for this study by the 
manufacturer 


MATERIALS AND METHODS 


Studies were carried out in two in- 
stitutions, the Children’s Heart Hos- 
pital and St. Christopher’s Hospital! 
for Children. The techniques for the 
diagnosis of 
described’ were adapted to the avail- 
able technical personnel and the char- 
acter of the patient population. 

Hospitalized Patients.*—The  chil- 
dren treated ranged from 4 to 12 years 
of age. Almost all of them were in 
the convalescent phase of acute rheu- 
ambulatory. 


enterobiasis previously 


matie fever and were 
Seotch Tape swabs were obtained by 
the nursing staff each morning for 
seven consecutive days from all pa- 
tients prior to their arising. 

The 


of us shortly after their completion. 


swabs were examined by one 


In consultation with the medical di- 


rector, a decision was then made as 
to the 
ehild. 


poned for children suspected of hav- 


management of each infected 


Anthelmintie therapy was post- 
ing active rheumatie fever, because 
of the possible deleterious effect of 
sulfonamides on this disease. If eligi- 
ble for treatment at a later date, these 
re-examined to see if 
Gentian 


children 
they still harbored helminths. 
violet was used for the treatment of in- 


were 


dividuals suspected of sensitivity to 
any of the sulfonamide drugs. In pa- 
tients in whom Sulfathalidine was not 
therapy with this 


contraindieated, 


Children’s Heart Hospital 
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ompound was started within a few 


lays of completion of the survey. 


Treatment was given for one or two 


Then 


diagnostie or 


weeks. after a week of no 


therapeutic measures, 
from seven to fourteen post-treatment 
As 
in an earlier study’ no patient was 
classified 


Scotch Tape swabs were made. 
as cured unless he had at 
least seven negative consecutive post- 
treatment swabs. 

Ambulatory Clinic Patients.*—Par- 
ents seeking help for their children 
infeeted with pinworms were referred 
the Medieal 
Each mother was taught how to make 


to one of us in Clinie. 
Seotch Tape swabs and was instructed 
to make an early morning swab for 
three consecutive days on each mem- 
her of the family. On returning the 
swabs to the clinic, the mothers were 
given sufficient Sulfathalidine for the 
prescribed treatment and 
its administra- 


course of 
vritten direction for 
tion to all members of the family. 
Sulfathalidine was not employed for 
those with a previous history of sensi- 
tivity to any medication. In the out- 
patient group, swabs were made from 
the eighth through the fourteenth day 
of the post-treatment phase. 

After preliminary experiences in- 
dicated that chil- 
had difficulty swallowing Sul- 


infants and small 
dren 
fathalidine tablets, a stable and palat- 
able suspension of the drug (Cremo- 
thalidine) was employed throughout 
the When 


therapeutic trial failed, the patient 


rest of the study. one 
was retreated, employing the same 
or another dosage schedule. 

the 
by the manu- 


Doses employed were within 


ranges recommended 


faecturer and New and Nonofficial Rem- 


edies.. They were: 


*St. Christopher's Hospital for Children. 
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Sulfathalidine: 
? days. 
Under 4 yr. 1 


0.5 to 4.5 Gm. a day for 


to 2 tab. daily (0.5-1.0 Gm, 

4 to 6 yr. 1 tab. t.i.d. (1.5 Gm.) 

6 to 8 yr. 2 tab. b.i.d. (2.0 Gm.) 

8 to 13 yr. 2 tab. t.id. (3.0 Gm.) 

Over 13 yr. 3 tab. t.i.d. (4.5 Gm.) 
Sulfathalidine: 2.0 to 6.0 Gm. a day fo 

? days. 

Under 4 yr. 

4 to 6 yr. 

6 to 8 yr. 

8 to 13 yr. 

Over 13 yr. 
Cremothalidine: 

7? or 14 days. 

Under 4 yr. l 

4 to 6 yr. l 

7 to 9 yr. 2 

2 


b.i.d. (2.0 Gm. 
b.i.d. (3.0 Gm. 
b.i.d. (4.0 Gm. 
5 tab. b.i.d. (5.0 Gm. 
4 tab. t.i.d. (6.0 Gm. 
2.0 to 6.0 Gm. a day 


2 tab. 
3 tab. 
4 tab. 


b.i.d. (2.0 Gm. 
b.i.d. (3.0 Gm. 
b.i.d. (4.0 Gm. 
% tsp. bid. (5.0 Gm, 

tsp. b.i.d. (6.0 Gm. 
1.0 to 8.0 Gm. a day 


tsp. 
% tsp. 

tsp. 
10 to 13 yr. 
Over 13 yr. 

Cremothalidine: 
7? days. 
Under 1 yr. 
1 to 4 yr. 
4 to 6 yr. 
7 to 9 yr. 
10 to 13 yr. 
Over 13 yr. 


(1.0 Gm. 
(2.0 Gm. 
(4.0 Gm. 
(5.0 Gm. 
(6.0 Gm. 
(8.0 Gm. 


b.i.d. 
b.i.d. 
b.i.d. 
b.i.d. 
b.i.d. 
b.i.d. 


\% tsp. 
tsp. 
tsp. 

d 7) tsp. 
tsp. 
tsp. 

violet administered in 


(ientian was 


the 
tablets in 


form of four-hour enteric-coated 


divided doses after meals. 


The doses were the same as those pre- 
viously tried.’ 


Gentian violet: 0.02 to 0.18 Gm. a 

for 7 days. 

Under 4 yr. 1 or 2 smal! tab. 

$ to 6 yr. 3 small tab. (0.03 Gm.) 

6 to 8 yr. 6 small tab. (0.06 Gm.) 

8 to l > large tab. (0.09 Gm.) 
l 


) 
4 yr. 5) 
Over 13 yr. 6 large tab. (0.18 Gm. 


day 


(0.02 Gm.) 
RESULTS 

Children’s Heart Hospital.—Be- 
‘ause of possible rheumatic fever in 
several children and later because of 
an epidemic of mumps, treatment was 
eight infected children. 
had at 
after a 


deferred in 
Of 


negative 


these, three least seven 


swabs period of 
hypothetical ‘‘treatment.’’ 

effective, 
children of 
worms without any therapeutic fail- 


Gentian violet was very 


apparently ridding six 
ures, even though three of this group 
vomited repeatedly during the course 
of therapy. 
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Small doses of Sufathalidine, 0.5 
to 4.5 Gm. a day, produced poor re- 
sults with only two cures in a group 
of seven children. No toxie reactions 
were observed. 

Trials with daily doses of 2 to 6 
(im. of Cremothalidine for fourteen 
days were more effective, curing 
twenty-three of twenty-nine children. 
This result was significantly better 
than in the control groups. On the 
tenth day of treatment one child had 
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six of sixteen patients without any 
untoward reactions. 

Two to 6 Gm. a day for one week 
cured five of eleven persons with two 
possible instances of toxicity. Dur- 
ing very hot weather the mother of 
a large family reported that two chil- 
dren had subaxillary rashes. These 
children unfortunately were not seen 
by a physician at the time and it was 
not determined whether the rashes 
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Fig. 1 Effects of various regiments on cure 
ova-bearing slides ( 


urticaria which subsided promptly on 
cessation of therapy. 

All of the five children treated for 
one week with 1 to 8 Gm. of Cremo- 
thalidine a day were cured without 
any evidence of toxicity. In ecom- 
parison with the outcome of infection 
in the untreated group, this result is 
probably significant. 

St. Christopher’s Hospital for Chil- 
dren.—Sulfathalidine in daily doses 


of 0.5 to 4.5 Gm. for seven days cured 


rates (white bars) and change in incidence of 
shaded bars). 


represented miliaria or reactions to 
the medication, 


Cremothalidine in daily doses of 2 


to 6 Gm. was given for one week. 
Of twenty-six patients so treated, 
twelve were cured. When the same 
doses were administered for two 
weeks the results were no. better, 
there being fifteen cures on thirty- 
two therapeutic trials. With a daily 
dose of 1 to 8 Gm. a day for one week 
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five out of eight persons were cured. 
In hospital and elinie studies the in- 
cidence of ova-bearing slides was re- 


dueed after 


and Fig. 1). 


treatment 


DISCUSSION 


Since 


appar 


ent 


spontaneous 


Table I 


(see 


cases 


ean oeeur, the observation of an un- 


TABLE I. 


TREATMENT 


None 

Gentian violet 
0.02-0.18 
Gm. a day 
for 7 days 

Sulfathalidine 
0.5-4.5 Gm. a 
day for 7 
days 

Cremothalidine 
2-6 Gm. a 
day for 14 
days 

Cremothalidine 
1-8 Gm. a 
day for 7 
days 


Sulfathalidine 
0.5-4.5 Gm, 
a day for 
7 days 
Sulfathalidine 
2-6 Gm. a 
day for 7 
days 
Cremothalidine 
2-6 Gm. a 
day for 7 
days 
Cremothalidine 
2-6 Gm. a 
day for 14 
days 
Cremothalidine 
1-8 Gm. a 
day for 7 
days 


NO. 


6 


29 


26 
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Our primary responsibility in both 
institutions was the eradication of the 
parasites and we felt justified in with- 
holding treatment in only eight hos- 
pitalized children because of definite 
contraindications. In 
the 
ful therapy, three of them became 


keeping with 


eriteria established for sucecess- 


TIC EFFECTIVENESS AND TOXICITY OF GENTIAN VIOLET, 


LFATHALIDINE, ANI 


had ab 
domina 
cramps 


treated group is advisable to prevent 


unwarranted 
anthelminthie 





enthusiasm 
potency of 


the 


any drug. 


about 


» CREMOTHALIDINE 


SCOTCH TAPE SLIDES 

DECREASE 
PER CENT 
POSITIVE 


POST- 
TREATMENT 
POSITIVE/ 


PRETREATMENT 
POSITIVE 


NO. 
URED TOXICITY TOTAL TOTAL SLIDES 
Hospital 
(38%) - 20/56 (36%) 10/77 (13%) 64 
(100%) 3 patients 14/42 (33%) 0/64 100 
vomited 
(29% ) 0 22/49 (45%) 35/98 (36%) 20 
(79%) 1 patient 132/229 (58%) 22/209 (11%) 81 
had urti- 
earia 
(100%) 0 13/35 (37%) 0/35 100 
Clinic 
(38%) 0 43/58 (74%) 42/115 (37%) 50 
(45% ) patients 20/48 (42%) 19/77 (25%) 40 
had rashes 
(46%) 0 57/88 (65%) 51/182 (28% 57 
(47%) 0 88/116 (76%) 57/233 (24%) 68 
63% ) 1 patient 26/30 87% 25/70 (36% 59 


spontaneously ‘‘cured’’ after a period 
of hypothetical treatment. On 


child’s seven ‘‘pretreatment’’ slides 


one 
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only one egg was found, another had 
ova on only one slide, but the third 
had four positive slides. 

According to Jung and Beaver,’ a 
low ineidence of pretreatment posi- 
tive slides is related to a high cure 
rate. This might account for the 
apparently better results in the hos- 
pital group where more children with 
a low incidence of ova-bearing slides 
were treated (see Table II). The 
number of patients in each group 
were too small for verification by 


statistical analysis 


negligible systemic toxicity. That 
this compound largely remains in the 
gastrointestinal tract is ideal for the 
treatment of enterobiasis, since the 
parasite’s habitat is limited to the 
cecum, appendix, and colon. 

Since infection with pinworms is 
a family problem, making treatment 
of all members of the family advis 
able, and sinee enterbiasis does not 
threaten life and frequently produces 
no symptoms, the use of expensive 
medication is rarely justified. Ce. 
tain antibiotics such as oxytetracy 


TABLE II, Errects or THERAPY ON PATIENTS WITH VARYING INCIDENCE OF 
PRETREATMENT OVA-BEARING SLIDES 
CREMOTHALIDINE, 2 TO 6 GM. DAILY ror FOURTEEN DAYS 


HOSPITAI 
INCIDENCE OF OVA-BEAR 
ING SLIDES BEFORE 


TREATMENT NUMBER OF NUMBER 


CLINI¢ 
INCIDENCE OF OVA-BEAR ] 
ING SLIDES BEFORE 


rREATMENTT NUMBER OF NUMBER 


(%) PATIENTS CURED (%) PATIENTS CURED 
100 6 2 33% 100 10 3 (30% 
86 3 3 (100% 75 1 0 

7] } $+ (100%) 67 4 2 (50% 
57 3 2 67% 57 l 0 

36 ” 2 (100%) 50 2 1 (50% 
29 t 3 (75%) 33 7 6 (86% 
95 l 1 (100% 14 l 0 
14 5 5 (100%) 

Only patients with at least seven pretreatment slides are included 


Only patients with at least three pretreatment slides are included. 


Although Cremothalidine is a 
weaker anthelminthie than gentian 
violet, nurses and mothers agreed that 
Cremothalidine was much easier to 
administer to infants and small ehil- 
dren who had difficulty in swallow- 
ing enteric-coated gentian violet 
tablets. Those who had had previous 
experience with the gastrointestinal 
irritation and the vomiting of purple 
material from the use of gentian 
violet appreciated the lack of such 
reactions accompanying treatment 
with Cremothalidine. 

The poor absorption of Sulfathali- 
dine from the gastrointestinal tract 


accounts in large measure for the 


cline (Terramyein)'’ and bacitracin" 
are clinically effective but the neces- 
sity of treating family groups de- 
mands the consideration of economic 
aspects of therapy. Synergism be 
tween antibiotics and poorly absorbed 
sulfonamides demonstrated in mice 
by Chan® suggests that Cremothali- 
dine in combination with an antibiotic 
by reducing the amount of antibiotic 
required may result in an effective 
and less expensive medication. 


CONCLUSIONS 


1. Daily doses of Cremothalidine 
from 2 to 6 Gm. given for two weeks 
cured twenty-three (79 per cent) of 
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venty-nine children in a children’s 
iospital, and fifteen (47 per cent) of 
hirty-two in a elinie population of all 
izes. One to 8 Gm. a day given for one 
veek cured all five children in the 
ospital group, and five of eight (63 
per cent) in the dispensary. 

2. Although not as potent an an- 
thelmintie as gentian violet, Cremo- 
thalidine did not produce the gastro- 
intestinal irritation associated with 
the dye, and because of its palatable 
liquid form was much easier to ad- 
minister to infants and small chil- 


dren. 


Note: Sinee the preparation of this 
paper, tablets each containing 0.2 Gm. 
of neomyein and 0.3 Gm. of Sulfa- 
thalidine have been tried. Three to 
ten tablets given twice a day for seven 
days eured nine children with no treat- 
ment failures. Because fifteen of 
twenty-three individuals treated com- 
plained of anorexia, nausea, or vomit- 
ing, the effectiveness of smaller doses 
should be studied. 


Grateful acknowledgment is made _ to 
Dr. Ella Roberts, Medical Director of Chil 
lren’s Heart Hospital, and to Dr. John 
jartram, Associate Professor of Pediatrics 
at Temple University, School of Medicine, 
for their encouragement and advice. We 
ilso thank the nursing staff at the Chil 
lren’s Heart Hospital who made the swabs 
it that institution. 

The statistical analysis of these studies 
was done by Mr. Joseph L. Ciminera, Bio 
metrician, Research Division, Sharp & 
Dohme Division, Merck & Co., Ine., West 
Point, Pa. 
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THE TREATMENT OF PINWORM INFECTION (ENTEROBIASIS) 


A COMPARATIVE Stupy or THREE OXYURICIDES 


Tuomas S. BumBALo, M.D., Francis J. Gustina, M.D., AND 
Rose KE. OLeKsIAK, B.A. 
Burra.o, N. Y. 


|‘ THE past two years we have ex- 
amined 1,768 patients in the wards 
and the elinies of the E. J. Meyer 
Memorial Hospital in Buffalo, N. Y., 
for pinworm infection. Of this num- 
ber, 1,737 were children and thirty- 
one were adults. Using a modifiea- 
tion of the Graham Seotech Tape swab 
technique, which we have minutely 
deseribed in our published reports, 


we found that 523 


or 30 per cent of 
the 1,768 patients were infected. Of 
the 523 infected, 513 or 98 per cent 
were children and ten or 2 per cent 
were adults, 

In our search for an ideal oxyuri- 
cide, one that is easy to take, well 
tolerated and inexpensive, we have 
to date evaluated these nine drugs: 
Egressin, Diphenan, gentian violet, 
Terramyein, papain, Cremothalidine, 
Magnamyein, garlic, and piperazine. 
The results obtained with five of these 
have been published. Papain' was 
effective in 10 per cent of thirty cases, 
Egressin®? in 54 per cent of thirty- 
nine cases, Diphenan in 30 per cent of 
forty cases, gentian violet in 84 per 
cent of thirty-eight cases, and Ter- 
ramyein in 8) per cent of thirty-nine 
patients treated... Gentian violet and 
Terramycin, the most effective of 
these oxyuricides, were net com- 
pletely satisfactory. The younger 
children were not able to swallow 


From the Department of Pediatrics, E. J. 
Meyer Memorial Hospital and University of 
Buffalo, School of Medicine. 


the intact enteric-coated  gentia: 
violet tablets, and in some patients 
it caused nausea and vomiting, with 
abdominal cramps. The cost of Ter 
ramyein and the possibility of estab 
lishing sensitivity to an important 
antibiotie are decided drawbacks in 
treating pinworm infections with this 
drug. The percentages of cures ob 
tained with Egressin, Diphenan, 
papain, Cremothalidine, and Magna 
myein were sufficiently low to make 
them of questionable value. 


CLINICAL MATERIAL AND METHOD 


One hundred and fifty-five children 
infected with pinworms were treated 
with one of three oxyuricides. All 
of these children, ranging in age from 
21, to 16 years, were residents of the 
German Roman Catholic Orphanage 
in Buffalo, N.Y. 


these infected children were treated 


l’orty-seven ot 


with piperazine hexahydrate, fifty 
were treated with Terramycin, and 
fifty-eight with dehydrated garlic 
powder. Each treatment group con 
tained an almost equal number of 
children from 1 to 5 years, 6 to 10 
years and 11 to 16 years of age. The 
diagnosis in all cases was established 
by the use of a modification of the 
(iraham Seotch Tape swab technique 
which we have deseribed in detail in 
earlier publications. In this study, 
we used a new Seotch Tape which is 


more transparent, with a crystal-clear 
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ulhesive that makes the identifica- 
tion of the pinworm eggs much easier. 
This tape is designated as Seotch 
acetate film tape No. 800. 


days after treatment, Scotch Tape swab 


Seven 


smears were made daily for one week 
to determine the results of the treat- 
ment. Those patients who had seven 


consecutive negative smears were 
declared cured. The remaining eighty- 
one children of the orphanage had 
Seotech 


These children, even though 


negative diagnostic Tape 
smears. 
considered free of pin- 


treated 


they were 


worm infection, were also 


with either Terramyein or garlic. 
ifty were treated with Terramycin 
and fifty-eight with garlie. By treat- 
ing the entire pediatric popWlation of 
the orphanage we hoped to minimize 
the possibility of allowing infected 
children who had negative diagnostic 
smears to go untreated and possibly 
The adult 


population of the orphanage was not 


reinfect the treated cases. 


treated since none of them presented 


symptoms that suggested pinworm 
infection. 

Piperazine hexahydrate, a white 
crystalline substance, has the follow- 


ng structural formula: 


CH, - CH, 
HN < NaN - 6 H,O 
CH. CH,Z 


lt is readily soluble in water to give 

clear colorless alkaline solution. It 
s not hygroscopic and is stable in 
solid form. Piperazine has been used 
or many years in the treatment of 
rout and urinary ealeuli. It produces 
0 symptoms and is practically non- 
xic.* The acute and chronic toxic- 
ty tests of piperazine conducted by 
ie Welleome Research Laboratories 
ave established its nontoxicity in the 


ormal dosage range. 
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Mouriquand and associates® treated 
mice infected with Aspicularis tetra- 
ptera and Syphacea with piperazine 
hexahydrate and reported satisfactory 
anthelminthie properties toward these 
mouse oxyurids. They also treated a 
group of children ranging in age from 
3 to 15 years with a high proportion 
of cures and reported that piperazine 
was ‘‘easily accepted by children and 
very well tolerated even by the very 
small.’’ Standen® has also successfully 


treated <Aspiculuris tetraptera with 
piperazine and recommended that it 
be used in the treatment of human 
pinworm infection. White and Stan- 
den’ treated a group of thirty-one 
children with piperazine hexahydrate 
syrup at a dose level of 50 to 75 mg. 
per kilogram per day with a 97 per 
cent cure rate. They also reported no 
toxic effects in dose levels as high as 
150 mg. per kilogram daily and found 
that piperazine was extremely well 
tolerated by all but one of the thirty- 
one children treated. Brown® in this 


country has also found piperazine 
quite effective against the mouse pin- 
So far 


as we can determine, there are no re- 


worm, Aspiculuris tetraptera. 


ported series of cases of enterobiasis 
treated with piperazine in this 
country. 

Korty-seven of the infected chil- 
dren were treated with a palatable 
10 per cent syrup containing 100 mg. 
of piperazine hexahydrate per cubic 
Without any previous 


patients 


centimeter. 
preparation these were 
treated for seven days, rested for seven 
days, and then treated for seven more 
days. After a lapse of seven days, 
following the last day of treatment, 
one Seotch Tape swab smear was taken 
daily, early in the morning, before the 


patients were bathed, to determine the 
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results of the treatment. In addition 
to the piperazine hexahydrate syrup 
treatment, the usually recommended 
personal and environmental hygienic 
measures were adhered to as closely 
as possible. This same routine was 
followed in treating the children with 
Terramycin and garlic. Table I lists 
the number of cases treated with these 
three oxyuricides, the dosage used, 
the duration of treatment, and the re- 
sult of treatment. 

or many years raw garlic has 
been used in many parts of the world 
as a ‘‘popular remedy’’ for pinworm 
infection. Many elinicians consider 
raw garlic as one of the best oxyuri- 
cides. Eckerle® in his study (personal 


communication) used raw garlie, one 
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8 grains of dehydrated garlic powder* 
to the teaspoonful. In addition to 
the garlic treatment, the usually rec- 
ommended personal and environmen- 
tal hygienic measures were carried 
out as best as possible. Table I in- 
dieates the number of cases treated, 
dosage, and per cent of cures with 
the garlic syrup. The garlic syrup 
was very well accepted and tolerated 
by all the children and no untoward 
effects were noted in all fifty-eight 
children treated. 

In a recent study*® on the treatment 
of enterobiasis with Terramycin we 
reported a cure rate of 8) per cent 
of forty infected children treated with 
10 mg. of Terramyein per pound of 
hody weight, divided into three daily 


TABLE I 
DRUG CASES DOSAGE DURATION Jo CURED 
Piperazine 17 1-5 yr. % tsp. t.i.d. days treatment 85 
hexahydrate 5-10 yr. 1 tsp. t.i.d. days rest 
10 yr, and up, 1% tsp. t.i.d. days treatment 
Garlic syrup 58 1-10 yr. 1 tsp. t.i.d. days treatment 7 
10 yr. and up, 2 tsp. t.i.d. days rest 


Terramveir 


clove every other night for fourteen 
days, interrupted by a one-week rest 
period. Ile recommends raw garlic 
mixed with grated carrots and may- 
onnaise, served in a sandwich. Fresh 
parsley eaten immediately after the 
garlic sandwich acts as a_ natural 
deodorizer. Vanni'® also reported 
deodorized garlic tablets as the treat- 
ment of choice for enterobiasis. Kil- 


' used raw 


lingsworth and associates’ 
garlic in the treatment of pinworm 
infection with 87 per cent cures. 

In our study, fifty-eight of the in- 
fected children at the German Roman 
Catholic Orphanage were treated 


with a mint-flavored syrup containing 


5 mg. per pound of body 
weight divided into 3 
daily doses 


days treatment 

days treatment 38 
days rest 

days treatment 


doses for a period of seven days 
Loughlin and e¢o-workers'? treated 
thirty patients with enterobiasis with 
1 to 2 Gm. of Terramycin base for 
five days with a 100 per cent cure 
rate. In this study we treated fifty 
of the infected children at the Ger 
man Roman Catholic Orphanage with 
5 mg. of Terramycint per pound ol 
hody weight, divided into three daily 
doses for a period of fourteen days 
with a seven-day rest period at the 
end of the first week of treatment 





*Garlic powder as a mint-flavored syruj 
was supplied by the Van Patten Pharmaceuti- 
cal Co. 

+Terramycin was supplied by the Chas 
Pfizer & Co., Inc 
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The same precautions and routines 
were used in the treatment of this 
group of patients that were used with 
the piperazine and garlic treatment. 
The same rigid measure of cure, seven 
consecutive negative Scotch Tape 
smears taken seven days after the ter- 
mination of the treatment, was also 
carried out. The percentage of cures 
obtained with the decreased dose of 
Terramyein is indicated in Table I. 
RESULTS AND DISCUSSION 

Of the forty-seven patients treated 
with piperazine hexahydrate, forty 
had seven consecutive negative post- 
treatment Seotch Tape smears, the re- 
maining seven patients had one to 
seven positive post-treatment smears. 
The cure rate in this series of patients 
treated with piperazine hexahydrate 
was 8) per cent. 

All the patients in this series took 
the palatable syrup of piperazine 
readily and tolerated it very well. 
Sample post-treatment blood counts 
done on ten of the patients were nor- 
mal, and sample post-treatment urinal- 
yses done on twenty of the patients 
were negative, except for three female 
children who showed evidence’ of 
eystitis which we believe was not 
eaused by, nor related to, the pipera- 
zine treatment. 

Even though the percentage of 
cures obtained in the group of fifty- 
eight patients treated with garlie was 
only 7 per cent, we are of the opinion 
that garlic should not be disearded 
as an oxyuricide. Two errors made 
in our garlic study might have, at 
east in part, contributed to this low 
The 8 grains 
£ dehydrated garlic, given three 
times daily, making a total daily dose 


verecentage of cures. 


f 24 grains of dehydrated powder, 
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could have been an inadequate dose. 
Since most of the studies on the garlic 
treatment of enterobiasis used one 
‘‘nod’’ or ‘‘elove’’ of garlic, we 
weighed many ‘‘cloves’’ of garlic to 
arrive at an average weight of a 
clove of garlic. After weighing many 
cloves of garlie that were obtained in 
local food shops, we concluded that 
the average weight of a clove was 
11 grains. We prepared a_ mint- 
flavored syrup containing approxi- 
mately 8 grains of dehydrated garlic 
powder to the teaspoon. This was the 
syrup we used in treating fifty-eight of 
the infected children at the German 
Roman Catholic Orphanage. At the 
conclusion of the study we learned 
that garlie cloves most usually avail- 
able through food shops average 46 
grains. This information has been 
confirmed by the U.S. Department of 
Agriculture.* Since the completion of 
this study, we again obtained samples 
of garlic cloves from local food shops 
and found that the average weight 
of these cloves was 60 grains. How- 
ever, the replacement ratio between 
raw and dehydrated garlic is 1 to 6, 
on the average, one part of dehy- 
drated garlic equals six parts of 
raw garlic. On this basis, even 
with the error made in comput- 
ing the average weight of a clove 
of garlic, the dosage used in our study 
could well have been an adequate 
dose. The possibility that some active 
principle of garlic is lost in the dehy- 
dration process should also be con- 
sidered in evaluating the garlic treat- 
ment of enterobiasis. The second er- 
ror which we feel we should explain 
is that the bottles containing the garlic 
syrup were not carefully shaken be- 


*Leaflet No. 138, entitled Production of 
Garlic. 
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THE 


fore a dose was administered and for 
this reason the individual doses of gar- 
lic syrup could have varied consider- 
How much this error contrib- 
uted to the 


in the garlic group we are not able 


ably. 
low percentage of cures 
to state with any degree of accuracy. 

Of the fifty patients treated with 
the 
mg. 
38 


reduced dose of Terramycin, 5 
per pound of body weight, only 


had 


post-treatment 


consecutive 
Seoteh 


per cent seven 


negative Tape 
smears. This percentage of cures is 
less than one-half the percentage of 
cures obtained in our earlier study in 
which we used 10 mg. of Terramycin 
per pound of body weight. This study 


suggests that the 5 mg. per pound of 


body weight dose is not adequate to 
produce the direct deleterious action 
upon the mature gravid female worms 
the 


Loughlin 


and on fertilized eggs as sug- 


gested by and associates." 


SUMMARY 
l. The 


piperazine, 85 per cent, obtained in 


percentage of eures with 
this series of forty-seven patients com- 


pares very favorably with the cures 


obtained with Terramycin and gen- 
tian violet. Sinee the syrup of piper- 
azine used in this study was easy to 


take, 


sured, 


well tolerated, and, we are as- 


can be made available inex- 
pensively, we are of the opinion that 
of the nine oxyuricides that we have 
tested to 


drate* comes the closest to our stand- 


date, piperazine hexahy- 


ard of an ideal oxyuricide. 


2. We have been able to confirm 
the study of White and Standen, as 
reported in the English literature, 


that piperazine hexahydrate is a non- 
toxie, safe, and effective oxyuricide. 


hexahydrate as syrup of Ante- 
supplied by the Burroughs- 


* Piperazine 
par Citrate was 
Wellcome 


Company 
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3. The 7 per cent cures obtained 
with dehydrated garlic powder in 


this series of fifty-eight infected chil- 
dren was the lowest of all the oxyuri 
cides we have tested to date. 

4. However, because of the ancient 
garlic as a 


reputation of **popular 


remedy’’ for pinworm infection sub- 


stantiated in part by medical re 
search, and beeause of the possibility 
of some error in our garlie study, we 
are of the opinion that garlic should 
be tried again both by us and other 
the 


powder 


groups after some of details ot 


dehydrated — garlic dosage 


have been confirmed. The complete 


lack of toxicity and the low cost of 


dehydrated garlic powder would 
make it, in our opinion, an ideal 


oxyuricide if repeated studies could 
confirm the high cure rates obtained 
by other researchers. 
dD. Terramycin in a reduced dose 
of 5 mg. per pound of body weight 
eured only 38 per cent of fifty-nin 
children. 
half of the dose we reported on in an 


infected This dose, one 


earlier study, apparently is not 


enough to produce an effective cure 
rate. 

The authors express their appreciation t 
Dr. Samuel Militello, the medical director of 
the German Roman Catholic Orphanage, for 


his permission to conduct this study at the 
German Roman Catholic Orphanage. 
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IN CONGENITAL HEART DISEASE 


Davip GoLpRING, M.D., Henry M. Rocers, Jr., M.D., Micuart Ter-PoGossian, 


M.D... Wintay 


SEAMAN, M.D., AND M. Remsen Beuwrer, M.D. 


Str. Louis, Mo. 


HE purpose of this study was to 
explore the technique of radioear- 
diography as a possible diagnostie aid 
in children with congenital heart dis- 


This method was first described 


ease 

and used by Prinzmetal and assoei- 
ates, and subsequently by Waser 
and Hunzinger* and Shipley and co 


workers.' These studies were con 


cerned with the use of this technique 
in adults with normal hearts and 
those in eongestive failure, although 
Prinzmetal ineluded one radioeardio- 
gram on an adult with a patent ductus 


More 


and eollaborators 


arteriosus. recent ly . Luisada 


deseribed technical 


modifications of radiocardiography. 


During the past fifteen months this 
method was used in over 100 children 


with congenital eardiae defects and 


twenty-two children with normal 


hearts. This study is still in progress 


and not complete, so that this report 


The chil- 


heart disease 


is preliminary in nature. 


dren with congenital 
selected were those in whom the diag- 
angiocardi- 
Most of 
the children were operated upon, and 
then 
died the 


anatomical diagnosis was available at 


nosis was verified by 


ography or catheterization. 


the diagnosis was established, 


and in those who definite 


post-mortem examination. 
METHOD 


The instrument used in this investi- 


gation was a_ scintillation eounter 

From the Departments of Pediatrics and 
Radiology, Washington University School of 
Medicine, and the St. Louis Children’s Hospital 


fitted with a sodium iodide, thallium 
activated crystal as shown in Fig. 1. 
The crystal is a cylinder one inch in 
thick. The 
efficiency of this counter for the de 


diameter and one inch 
tection of gamma rays emitted by I’ 


The 
output of the seintillation counter is 


is approximately 50 per cent. 


fed into a counting rate meter con- 
nected to an Esterline-Angus graphic 
recorder. The response of the count 
ing rate meter to the signal supplied 
by the seintillation counter is expo 
or the 
measurements described in this paper, 
of the instrument 


nential with respect to time. 


the time constant 
was set to such a value as to give a 
half period of approximately one see 
ond. 

A single counter was employed and 
placed over the midsternal line at the 


Sterile diiodofiuo: 
1 


fourth interspace. 
escein tagged with I'*' was used. Ter 
miecrocuries of diiodofluorescein, rep 
resenting a volume of approximately 
0.05 ¢.c., were carefully measured i 
a tuberculin syringe, and a venipune 
ture was performed in the anteeubita 
fossa. One-half cubie centimeter ot 
blood was withdrawn into the syring: 
The 


above 


containing the dye. entire ex 


tremity was elevated heart 
level, and at a given signal the injec 
tion was made as rapidly as possibl 
with the recording device running at 
No sedation 


used in order to simplify the proce 


a constant speed. was 


dure. 











Fig. 1.—The 
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OBSERVATIONS ON CHILDREN WITH 


NORMAL HEARTS 


A control group ol twenty children 


between the ages of 2 and 10 years, 
who did not have any evidence of 
heart disease, was first studied. The 


type of curve obtained is shown in 


ig. 2, and this showed a prompt 
: . a SS = Se 


OF PEDIATRICS 


base line was reached which was 40 to 
oo”) per cent of the maximum ampli 
tude of the first peak. Exact time 
measurements were not attempted, 
but this will be done at a future time 
when more data are accumulated and 
the significance of the curves is bette: 


understood. 





. ‘ \ * SS = —a —\ 4+ 4. 4- 








Fi Ra cardiogram in normal children 


Se" 


rapid initial upswing which occurred 
within 3 seconds after injection of the 
radioactive material, followed by a 
less rapid downswing to form the 
first peak of the curve. The duration 
of this curve was 12 to 15 seconds 
when measured from the beginning 
of the upward defleetion to the lowest 
point reached by the descending limb. 
This was usually followed by a low, 
fat-peaked secondary rise beginning 
16 to 17 seconds after injection and 


lasting 10 seconds or less. A final 














The time interval between vertical lines is 


ynds 


OBSERVATIONS ON CHILDREN WITH 
CONGENITAL CARDIAC ABNORMALITIES 


Four children with unecomplicate: 
patent ductus arteriosus were studie: 
before and after surgical ligation 
Preoperatively, the radiocardiograr 
in all four children showed a promp 
rise after injection, followed by 
downswing which tended to be pro 
longed. No second peak was ob 
served. Following surgieal ligation 
an appreciable change in contour was 


noted. The descending limb of the 
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Fig. 3 tadiocardiograms in patent ductus arteriosus before and after surgical ligation. 


t the left appear the preoperative tracings obtained. To the right is the postoperative tracing 
1 each child 1,8. C >, M.H aS 32  S 
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first peak fell more abruptly and in 
turn was followed by a low-peaked 
secondary rise similar to that observed 
in normal children. The tracings of 
these four patients are shown in Fig. 


> 
) 


Two patients (T. Z. and J. 8S.) with 
Kisenmenger complex were examined 
in a similar manner, and the eurves 
were much like those obtained in pa- 
tients with a patent ductus and are 
shown in Fig. 4. At present we do not 
have an explanation for the striking 
similarity of the tracings in these two 
types of congenital malformations. 
It should be emphasized that the diag- 


TABLE I, SUMMARY OF CLINICAL FINDINGS IN 


Hb. 
AGE GM. 
PATIENT ( YR.) SEX % ECG 
vs Be 5 F 20.0 RV hypertrophy 
L. L. ti, F 17.0 RV hypertrophy 
J. ie 4 M 15.5 RV hypertrophy 
W. B. 4 F 21.4 RV hypertrophy 
L. H. 17 F 20.6 RV hypertrophy 


nosis of Eisenmenger complex was not 
verified at necropsy and was made 
after eatheterization or angiocardio- 
graphic studies, the results of which 
will be found at the end of the paper 
in case summaries 1 and 2. 

Five patients with tetralogy of Fal- 
lot had radiocardiograms before oper- 


ation. Examination of the curves as 


f 
the dye. A narrow peak is formed as 
the descending limb falls abruptly, 
and in three of the five curves a see- 


ondary rise is seen which oceurs 2 


shown in Fig. 5 reveals a prompt, a 


most vertical rise after injection « 


to 3 seconds earlier than in the nor- 
mal curves. The marked difference in 
contour between the tracings of Eisen- 
menger complex and tetralogy of Fal- 
lot is most striking. 


RADIOCARDIOGRAPHY IN CONGENITAL HEART DISEASE 397 


The diagnosis of tetralogy of Fallot 
was made by eatheterization studies 
in all five patients, and the results 
are summarized in Table I. All pa- 
tients except one had a definite pres- 
sure gradient between the right ven- 
tricle and the pulmonary artery. In 
patient L. H. the pulmonary artery 
could not be eatheterized. In four pa- 
tients the diagnosis was verified at 
operation and in one at necropsy. 

In one of the patients (L. H.) simul- 
taneous curves were obtained over the 
right nipple and over the midsternal 
line at the fourth interspace before 
and after operation as shown in Fig. 
FIVE PATIENTS WITH TETRALOGY OF FALLOT 

; 


RV PRESS, | PA PRESS, 
MM, HG MM, HG SURGICAL PROCEDURE 


90/5 15/5 Blalock 

85/6 15/7 Pulmonary valvulot 
omy 

80/5 20/5 Pulmonary valvulot 
omy 

70/5 5 (mean) Autopsy 

100/0 Blalock 


6. The tracing obtained over the mid- 
sternal line at the fourth interspace 
did not change appreciably after 
operation; however, the almost flat 
curve obtained over the right nipple 
preoperatively underwent a_ signifi- 
cant change following the creation of 
a shunt and may possibly represent 
increased pulmonary blood flow. It is 
felt that the tracing obtained when 
the counter was over the nipple might 
represent chiefly the concentration of 
radioactive material in the pulmonary 
circuit, for on the adult chest the 
counter can be moved a relatively 
greater distance from the heart than 
in the infant and young child. 

One patient (M. B.) who was found 
to have a markedly enlarged heart 
when subjected to eardiae eatheteriza- 
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tion and angiocardiography was subse- 
quently explored. The findings are 


related in case summary 


decline over a period of 26 seconds 
which seemed to coincide with the 
3. It was persistence of Urokon in the right 
felt that the most likely diagnosis was heart as demonstrated by the angio 


Ebstein's deformity. This patient was  eardiographie study. 
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Fig. 6 /, Tracing obtained over midsternal line at fourth interspace preoperatively in pa 
tient L. H. with tetralogy of Fallot 2, Preoperative tracing taken over right nipple. 3, Post 
yperative tracing obtained over midsternal line at the fourth interspace. 4, Postoperative tracing 
obtained over the right nipple 

















Fig. 7 Radiocardiogram in M. B. (questionable Ebstein's disease). 


also studied by radioeardiography, In an infant with tricuspid stenosis 


and the tracing, as shown in Fig. 7, a patent foramen ovale, and _fibro- 


showed an abrupt rise and a very slow — elastosis of the left ventricle verified 
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Fig. & Radiocardiogram on child with tricuspid stenosis (G. W.). Angiocardiogram is shown 
revealing persistence of the dye in the right auricle throughout the series. 
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at necropsy, a similar radiocardio- 
gram was obtained, as shown in Fig. 
8. The tracing revealed a prompt rise 
which persisted without decline for a 
period of 40 seconds. Upon examina- 
tion of the angiocardiogram in Fig. 8, 
one sees the persistence of the Urokon 
heart, and this suggests 
the plateaulike 


curve of the radioecardiogram. 


in the right 


an explanation for 


a child 
great 


9 Radiocardiogram on 
with transposition of the 


ves- 


was obtained 
(S. ©.) 


A single observation 
on a 4-year-old child with 
complete transposition of the aorta, 
levoposition of the pulmonary artery, 
and an interventricular septal defect' 
verified at necropsy. The radiocardio- 
gram, as shown in Fig. 9, revealed an 


upswing which was prompt and a 
small peak which was formed by a 
short descending limb. This was fol- 
which 
sisted on a high base line. The pat- 
eardiae blood flow is quite 


of the 


lowed by a second rise per- 
tern of 
complicated in transposition 
great vessels, and since this is a single 
study, it would be premature to at- 
tempt to explain the significance of 
this radiocardiogram. 


had 


transposition of the great vessels with 


One patient who complete 


pulmonary stenosis verified at necropsy 


was also studied with this method. The 
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tracing, as shown in Fig. 10, is similar 
to the radiocardiograms of the tetral- 
ogy group and, of different 
from the curve obtained in Case S. C. 
described above. This patient, S. S., 
was included originally in the tetralogy 


course, 


of Fallot group, and this is explained 
in the detailed case summary 4. In 
retrospect, we must conclude that this 
type of lesion would be extremely dif- 





— 


19.—Radiocardiogram on S. 8S. 


ficult to diagnose by any technique. 
This child had the benefit of all avail- 
tech- 


niques and was subjected to surgical 


able and accepted diagnostic 
exploration, yet the correct anatomi- 
cal diagnosis was not made until ne- 
cropsy. A post-mortem review of the 


angiocardiogram and eatheterization 
results did not demonstrate where this 
case differed from that of tetralogy of 
Fallot. 

A child, M. S., 


studies in the hospital, as reviewed in 


whose course and 
case summary 5, pointed to a diagno- 
sis of tricuspid atresia, nonfunction- 
ing right ventricle, and pulmonary 
stenosis, was examined preoperatively 
and postoperatively by this method. 
The 


tion, as shown in Fig. 11, showed a 


radiocardiogram before opera- 


prompt rise, followed by a slow de- 


cline to a high base line. Postopera- 


tively, the peak was less pronounced, 
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and the base line remained high. Here 
also the interpretation of the radio- 
cardiogram will have to be delayed 
until more such eases are studied. 
DISCUSSION 

The method of radiocardiography is 
simple and safe. Diiodofluorescein 
was preferred as the test substance 
beeause of the easy availability, rapid 
excretion, and 8-day half-life of I'™ 
in contrast to radioactive sodium, 
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eral roentgenograms were taken at 
one-second intervals for a total of ten 
exposures. The first exposure coin- 
cided with the apex of the first upward 
deflection of the radiocardiogram as 
shown in Fig. 12. The films taken a 
few seconds after the beginning of 
the descending limb of the radioear- 
diographie curve showed opaque mate- 
rial in the right heart and pulmonary 
artery. ‘The left ventricle and aorta 
were not opacified until well after 











== SS 


—— 


= 





_ 
. . t 
4 t \ \ \ \ 5 


> et SS eee ee ee See 















































Fig. 11. Radiocardiogram on an infant (M. S.) with tricuspid atresia, nonfunctioning right ven- 


tricle, and pulmonary stenosis. 


which has a short half-life of 14.8 
hours or iodinated radioactive human 
serum albumin, which is not excreted 
as rapidly. 

The true significance of the radio- 
cardiogram is still imperfectly under- 
stood. Although other investiga- 
have stated that the two 
upward deflections of the radiocardio- 


tors’: 2, 3, 4 


gram represent first right, then left 
heart concentration of the radioactive 
substance, we believe that it may be 
chiefly the activity in the right heart 
that is reflected in the tracing. An 
attempt to verify this was carried out 
by doing a simultaneous radioeardio- 
gram and angiocardiogram on a 5- 
month-old child with hydrocephalus 
but no evidence of cardiae disease. 
Simultaneous anteroposterior and lat- 


, Preoperative; 2, postoperative. 


the initial wave had reached a plateau. 
No secondary rise was noted in the 
radioecardiogram that could be ecor- 
related with filling of the left ven- 
tricle. This experiment suggests that 
the radiocardiogram reflects primarily 
the concentration of the radioactive 
tracer substance in the right heart, 
but more evidence is obviously neces- 
sary to establish this conclusively. 
The tracings obtained with the 
method used in this study are grossly 
similar to the dye dilution curves in 
cyanotic congenital heart disease re- 
cently reported by Swan and associ- 
ates’ who employed Evans blue and 
followed the dilution of this dye in 
the blood stream with an earpiece 
oximeter. In Swan’s method, the dye 
was usually injected during cardiac 






























Fig 1, Radiocardiogram on hydrocephalic infant with a normal heart B, Repeat ra 

ram-angiocardiogram where top of peak was detected with scintillation counter Fac 
f curve thereafter denotes firing of the x-ray tube Numbers in B correspond t 
ograms below. 
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catheterization when the tip of the 
eatheter was within the superior vena 
cava or within the right cardiae cham- 
bers. He believes that distinctive dye 
dilution eurves can be obtained in dif- 
ferent congenital cardiae malforma- 
tions. Although he applied quantita- 
tive measurements to the curves ob- 
tained, a quantitative appraisal of the 
curves obtained with radiocardiogra- 
phy would be premature until more 
work has been done to establish the 
significance of the tracings. 

The preoperative radiocardiograms 
of patients with patent ductus arteri- 
osus seem grossly similar, but it is 
doubtful whether the curves. will 
prove to be specific for the many 
other different types of cardiae anom- 
alies. Cases of congenital heart dis- 
ease which tend to produce dilatation 
or hypertrophy of the right auricle, 
right ventricle, or both, may prove to 
show similar tracings. This is sug- 
gested when one compares the curves 
in G. W. (Fig. 8), tricuspid stenosis 
with patent foramen ovale, and the 
probable case of Ebstein’s disease (M. 
In one patient (not in- 
cluded in this report), who was shown 


. 7 - 
b., Fig. 7) 


to have right ventricular hypertrophy 
and pulmonary arteriosclerosis at 
autopsy, the radiocardiogram was 
somewhat similar to the above curves. 
No eases of pure pulmonary stenosis 
or pulmonary stenosis associated with 
an interauricular septal defect were 
studied with radiocardiography, but 
it is probable that similar curves 
might be obtained. 

The striking difference in the radio- 
eardiographie tracings obtained in 
Eisenmenger complex and tetralogy 
of Fallot suggests that this method 
may prove valuable in their differen- 
tial diagnosis without resorting to 
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catheterization or angiocardiography. 
The narrow peak in patients with 
tetralogy of Fallot is not surprising 
since a portion of the venous blood is 
shunted directly to the systemic cireu- 
lation through the overriding aorta. 
One would expect a similar curve in 
the Eisenmenger complex, for in this 
condition there is also a direct path- 
way for venous blood to be shunted 
through an overriding aorta. Ziegler* 
has shown in his studies that the eir- 
culation time from the right ventricle 
to the lip is reduced in both condi- 
tions. The radioeardiograms are, 
nevertheless, definitely different al- 
though we have no adequate explana- 
tion for this difference. We are aware 
that the number of patients studied is 
small, and reproducibility of the 
curves may not prove consistent as 
more cases are studied. Also, it should 
be remembered that our diagnosis of 
EKisenmenger complex was based upon 
angiocardiographie or catheterization 
findings that seemed to support the 
diagnosis, but autopsy confirmation of 
the anatomical diagnosis was not avail- 
able. 

If further studies indicate differ- 
ences in the radioecardiograms in the 
Kisenmenger and tetralogy group, this 
method would be extremely useful as 
a diagnostic aid especially in infancy 
when one is confronted with the prob- 
lem of the differential diagnosis of a 
slightly cyanotic infant and operation 
is not urgent. Radiocardiography, be- 
cause of its simplicity and safety, may 
prove to be a valuable initial diag- 
nostic aid in such a situation since one 
hesitates to resort to angiocardiog- 
raphy or catheterization because of 
the inherent risks involved. More 
studies are needed in normal! children 
and those with congenital heart dis- 
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ease to determine the influence of such 
factors as tachyeardia, congestive fail- 
ure, and respiration on the character 
of the radiocardiograms. 

Although this is a preliminary re- 
port, these initial results are eneour- 
aging and point to this method as an 
the 


heart disease. 


aid in diagnosis of congenital 


SUMMARY 


1. The technique of radiocardiogra- 


phy has been employed to study 


twenty-two children with normal 
hearts and 100 children with congeni- 
tal 

2. Different 


grams were obtained in patients with 


heart disease. 
types of radiocardio- 
patent ductus arteriosus, tetralogy of 
Fallot, Eisenmenger complex, and tri- 
cuspid atresia. 

3. This useful in 


method may be 


differentiating patients with Eisen- 
menger complex from those with tet- 
ralogy of Fallot 
$. Although the exact physiological 
phenomena responsible for the types 
of curves obtained are not known, 
preliminary evidence suggests that the 
radiocardiogram is predominantly a 
reflection of the blood flow in the right 
heart. 
CASE SUMMARIES 
Eisenmenger Compler 
Case 1.—T. Z. was a 14-year-old 
white male with a history of sudden 
onset of cyanosis, dyspnea, and list- 
lessness six months prior to admission. 
He appeared well developed and well 
nourished and was slightly eyanotic 
at rest. There was cardiac enlarge- 
ment and a systolic murmur along the 


left sternal border. The hemoglobin 
was 16.4 grams per cent. Electro- 


cardiograms showed evidence of right 
ventricular hypertrophy. Cardiae 


catheterization revealed right ventrie- 
ular and pulmonary artery hyperten- 
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sion, and evidence of an interventric 
ular septal defect. The most likely 
diagnosis was thought to be Eisen- 
menger complex. 


CasE 2.—J. S. was an 11-year-old 
white male with a history of cyanosis 
since the age of 3 weeks. His early 
growth and development was normal, 
but subsequently seemed retarded. 
He suffered from exertional dyspnea 
and bouts of palpitation accompanied 
by eyanosis. Examination disclosed 
a fairly well-developed and well-nour- 
ished child with generalized cyanosis 
and marked elubbing of the fingers 
and toes. He was moderately dysp- 
neic. The apical impulse was diffuse 
and there was a loud precordial sys- 
tolieé murmur without a thrill. The 
hemoglobin was 16.2 grams per cent. 
An electrocardiogram showed sinus 
arrhythmia and right ventricular hy- 
pertrophy. Roentgenograms of the 
chest showed right ventricular en 
largement and engorged pulmonary 
vessels. Cardiae catheterization was 
unsuecessful. Angiocardiography us- 
ing 70 per cent Urokon was done and 
interpreted as showing a ventricular 
septal defect with overriding of the 
aorta. All of the findings seemed 
most compatible with a diagnosis o! 
Kisenmenger complex. 

Possible Ebstein’s Deformity 

Case 3.—M. B. was a 15-year-old 
white female with a history of norma! 
birth, growth, and development. When 
she was 6 years old, a heart murmu: 
was first noted, and cardiac enlarge 
ment was present on x-ray. She at 
tended school and was not limited i 
physical activities. Two months prior 
to hospitalization in St. Louis Chil 
dren’s Hospital in 1951 she deseribed 
an episode of dyspnea and pedal edema 
which lasted about a week and disap 
peared without treatment. At this 
time she appeared well developed and 
well nourished and in no distress 
There was no eyanosis or elubbing 
The heart was enlarged to the left an 
terior axillary line, and the P.M.I. was 
diffuse. A systolie thrill was palpable 
over the precordium. There was a left 
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basilar systolic murmur and an apical 
diastolie murmur. Her blood pressure 
was 110/70; the hemoglobin was 14.9 
grams per cent. An electrocardiogram 
showed right ventricular hypertrophy. 
Roentgenograms of the chest revealed 
marked right ventricular enlargement 
and pulmonary vascular shadows of 
decreased caliber, suggesting pulmonic 
stenosis. An angiocardiogram revealed 
a markedly enlarged right auricle in 
which the contrast medium persisted, 
and a rather small right ventricle. 
Cardiae catheterization revealed nor- 
mal pressures in the right ventricle 
and pulmonary artery with normal 
oxygen saturations. It was felt, how- 
ever, that pulmonary stenosis was still 
a possibility, and a thoracotomy was 
performed but revealed only marked 
enlargement of the right heart without 
evidence of pulmonary stenosis. It 
was thought that the findings might be 
compatible with Ebstein’s disease. 


Complete Transposition of the Great 
Vessels With Pulmonary Stenosis 


Case 4.—S. S., a 24-year-old white 
male, was first seen at the St. Louis 
Children’s Hospital at age 514 months 
with a history of eyanosis since birth 
and intermittent bouts of mild dysp- 
nea. Physical examination at the time 
revealed an intensely cyanotic infant 
with definite clubbing of the fingers 


and toes. <A_ systoli¢ murmur was 
audible over the entire precordium. 
Hemoglobin was 22 grams per cent. 


Electrocardiogram: Right ventricular 
hypertrophy. Chest x-ray: No cardio- 
megaly; the pulmonary vessels ap- 
peared of small caliber, and there was 
a coneavity in the region of the left 
pulmonary artery segment. A diagno- 
sis of tetralogy of Fallot was made, and 
the child was followed periodically. At 
the age of 214 years he began to have 
facial and pedal edema and mild bouts 
of dyspnea. In May, 1953, he was ad- 
mitted for study. Physical examina- 
tion and the electrocardiographie and 
x-ray findings were unchanged. Car- 
diae catheterization revealed right ven- 
tricular hypertension (62/12 mm. Hg), 
a probable interventricular septal de- 
fect, and dextroposition of the aorta. 


RADIOCARDIOGRAPHY IN CONGENITAL HEART DISEASE 405 





It was not possible to enter the pulmo- 
nary artery. He was also studied by 
angiocardiography, and this revealed 
an extremely dextroposed aorta, simul- 
taneous filling of the aorta and pulmo- 
nary artery, but a relatively small 
amount of dyve was visualized in the 
pulmonary vessels. It was felt that 
these findings were also compatible 
with a diagnosis of tetralogy of Fallot. 
A Potts-Smith anastomosis was _ per- 
formed, and at the time of operation 
the pulmonary vessels were observed 
to be small. Postoperatively, there 
was marked relief of cyanosis and 
dyspnea. 

Ile got along quite well until three 
days before his final admission, Aug. 
23, 1955, when he developed fever and 
vomiting. Twelve hours after admis- 
sion he suddenly expired. Autopsy 
revealed complete transposition of the 
great vessels, pulmonary valvular 
stenosis, a high interventricular sep- 
tal defect, and an aberrant vessel 
arising from the aorta and c¢ommuni- 
cating with the right branch of the 
pulmonary artery. 


Nonfunctioning Right Ventricle With 
Pulmonary Stenosis 


Case 5.—M. S. was an 11-month-old 
white male with a history of e¢vanosis 
noted soon after birth and an onset of 
generalized convulsive seizures at age 
6 months. Physical examination re- 
vealed a frail, fussy, cvanotie infant 
who was unable to sit without support. 
Systolic blood pressure was 100-119 
mm. Iig (flush technique).” There was 
definite clubbing of the fingers and 
toes. The heart was enlarged to the 
left, and a rough systolie murmur was 
heard over the entire precordium. The 
liver was not enlarged, and there was 
no peripheral edema. The hemoglobin 
was 15.9 grams per cent. An electro- 
cardiogram revealed sinus tachyeardia, 
questionable auricular hypertrophy, 
and evidence of myocardial disease. 
Chest roentgenograms showed small 
pulmonary vessels, suggesting  pul- 
monic stenosis. The heart was en- 
larged but showed a flattening of the 
lower right border in the frontal and 
right anterior oblique projection, sug- 
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gesting hypoplasia of the right ven 
tricle. An angiocardiogram with 70 
per cent Urokon showed sequential 
filling of the right and left auricles 
and left ventricle and aorta. The 
right ventricle was never visualized. 
A diagnosis of tricuspid atresia with 
an interauricular septal defeet, non 
functioning right ventricle, and pul- 


monary stenosis was made. A Blalock 


procedure was carried out with 
marked improvement of e¢yanosis and 


ly spnea. 


We wish to thank Dr, Alexis F. Hartmann, 
Dr. Jean V. Cooke, and Dr. H. L. White for 
their advice in the preparation of this paper. 
We also wish to express our thanks to Miss 


Lorine E. Mullins for her technical assistance. 
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TREATMENT OF DIARRHEA WITH COMBINED AUREOMYCIN AND 


TRIPLE SULFONAMIDES (AUREOMAGMA) 


Asert M. Hanp, M.D..* W. T. McLean, Jr., M.D., ANbD 
JAMES N. Erre.porr, M.D. 
MemPHis, TENN. 


DV ANCES in fluid and electrolyte 
A therapy during the past fifteen 
vears are largely responsible for the 
reduction in mortality associated with 
diarrhea during infancy. However, 
chemotherapeutic and antibiotic agents 
are also important in the management 
of these eases for the following reasons : 
(1) treatment of primary intestinal in- 
fection, (2) therapy of parenteral in- 
feetions associated with diarrhea, and 
3) prophylactically, to prevent inter- 
current infection, to which the debili- 
tated child with diarrhea is more sus- 
ceptible. 

It has been demonstrated that com- 
hinations of various drugs decrease the 
emergence of resistant strains of bae- 
teria when compared with the use of 
these drugs singly.*:*** For this rea- 
son many combinations such as peni- 
cillin and streptomycin, penicillin and 
sulfonamides, as well as combinations 
of the newer antibiotics, have been ad- 
vocated. The present study concerns 
the use of a combination of Aureo- 
myein and triple sulfonamides in a 

From The University of Tennessee, Divi- 
sions of Pediatrics and Pathology and Bac- 
teriology, and The John Gaston Hospital. 

\ureomagma is a suspension of Aureomy- 
cin and triple sulfonamides in a tart-flavored 


vehicle Four cubic centimeters contain the 
following 


\ureomycin calcium 125 mg. 
Sulfadiazine 167 meg. 
Sulfamerazine 167 meg. 
Sulfamethazine 167 me. 
Methyl Paraben 0.08% 
Propyl Paraben 0.02% 
Flavored vehicle, q.s 4 c.c. 

*Playtex Fellow, and Instructor in Pathol- 
gy and Pediatrics 
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liquid preparation, known as Aureo- 
magma, in the management of diar- 
rhea in infants and children. The 
therapeutic efficacy of this combina- 
tion is compared with the use of 
several agents, singly or in combina- 
tion, frequently used in the manage- 
ment of diarrhea. 


CLINICAL MATERIAL AND THERAPY 


Selection of Patients.—The patients 
were treated in The John Gaston Chil- 
dren’s Hospital and were divided into 
two groups: (1) ‘‘comparison’’ group, 
fifty patients, and (2) Aureomagma 
treated, fifty patients. These shall, 
hereafter, be referred to as Group I 
and Group II, respectively. From 
Tables I, II, and III it may be ob- 
served that the age, type of infection, 
and severity of the diarrhea were com- 
parable in the two groups. The period 
of observations for the patients in 
Group II and for forty patients in 
Group I extended from Sept. 14 to 
Nov. 14, 1952. Ten additional patients 
originally included in Group I were 
infected with one of the Salmonella 
group of organisms (paratyphoid B), 
and were eliminated from consideration 
because they would have influenced the 
results unjustifiably in favor of the 
Aureomagma treatment. Therefore, 
observations were made on ten patients 
in Group I during the period from 
June 12 to Sept. 14, 1952. 
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Drug Drug therapy in 


the two groups Was as follows: 


The rapy. 


Group I. <Antibioties and ehemo- 
therapeutic agents, singly or in eom- 
listed in Table II, 


used among this group of patients. It 


bination, were 


as 


TABLE I. CLINICAI 


MILD 


GROUP II GROUP I 


is to be emphasized that in no ins‘an 
was Aureomyein used in combination 
with sulfonamides in this group of 
patients. 

IT. The dosage of 


magma was calculated to supply 
mg. of 


(rroup 


mg. of Aureomyein and 50 


triple sulfonamides per kilogram per 
twenty-four hours, based on the ad 
mission weight. The original prepara 
diluted 1:10 and 


tered at six-hour intervals. 


tion was adminis- 
The mix 
ture was begun in most cases within 
Six after 
time for institution of parenteral fluid 


that 


hours admission, allowing 


therapy. It is of interest vomit- 


ing noted in only one instance 


following the administration of Aureo- 


was 


magma, although some of the patients 

had vomited prior to admission. 
Parenteral Fluid Therapy. 

teral fluid therapy was similar in the 


Paren- 


two groups. This included the intra 


venous and subcutaneous administra- 


tion of M/6 sodium lactate, subeu- 


taneous infusion of Ringer’s solution 


added 


kilogram 


with potassium chloride 12 


meq. per per twenty-four 
intravenous infusion of 5 
distilled 


transfusion 


hours per 
and 


fluid 


water, 
Total 


cent glucose in 


whole blood 


intake 
hours ranged between 175 and 215 c.e. 


were 


CLASSIFICATION OF 


MODERATE 


Data Collected. 


were 


Aureo 1. 


12.5 2 


10. 


PEDIATRICS 


during the first twenty-four 


per kilogram. 
Milk and solid foods were withheld 
during this period, after which they 


usually well tolerated. 


PATIENTS 
SEVERE 


GROUP II GROUP I GROUP II 


The following data 


collected and tabulated on all 


patients at the time of admission and 


during hospitalization : 


Age, race, and sex. 
Days ill prior to admission, 


Number 


time of appearance of the first formed 


and character of stools, and 
stool. 

Degree of dehydration. 

Daily weight. 

Degree of lethargy. 

Duration of hospitalization. 

Duration and extent of parenteral fluid 


therapy. 


. Clinieal response, as judged by the at 


tending and house staffs. 
Laboratory studies included: 


(a) Plasma bicarbonate. 


Serum chlorides. 
Hemograms, 
Urinalysis. 
Blood cultures, 
Stool cultures, 

Other tests, such as serum aggluti 
nations, and 


plasma erythrocyte 


sodium, potassium and chloride 


levels, were occasionally per 


formed. 


Classification by Degree of Severity 
of Diarrhea. 
information, it 


(on the basis of the above 


may be observed in 


Table I that the patients were evenly 
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distributed in the two groups, and 
were classified as mild, moderate, or 
severe. 

The mildly il patients passed five to 
ten stools on the day of admission and 
exhibited only slight dehydration. The 
temperature ranged from normal to 
100° F., and the acidosis was mild, 
with a plasma bicarbonate greater than 
20 meq. per liter. These patients were 
in no immediate danger. 

The moderately ill patients passed 
ten to fifteen stools during the twenty- 
four hours prior to admission, and 
presented moderate but obvious dehy- 
dration, with loss of tissue turgor. The 
temperature ranged from 101 to 103° 
F., and the acidosis was moderately 
severe, with the plasma _ bicarbonate 
between 10 and 20 meq. per liter. It 
appeared that these patients would 
soon be in danger if allowed to go un- 
treated. 

The severely ill patients passed fif- 
teen to twenty, or more, stools during 
the twenty-four hours prior to admis- 
sion, and vomiting was a_ frequent 
symptom. They were obviously de- 
hydrated, with marked loss of tissue 
turgor, and usually had a temperature 
above 103° F. They were lethargic, 
exhibited Kussmaul breathing (unless 
in extremis), and the acidosis was 
severe, with the plasma _ bicarbonate 
less than 10 meq. per liter. These pa- 
tients constituted medical emergencies. 


METHOD OF EVALUATION 


In an effort to determine the com- 
parative value of Aureomagma and the 
other therapeutic agents used in this 
study, the data were evaluated accord- 
ing to the following categories: 

1. Incidence and duration of positive stool 


cultures, 
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2. Incidence and duration of positive 
blood cultures. 

5. Duration of fever. 

4. Duration and severity of diarrhea. 

5. Extent and duration of parenteral fluid 
therapy. 

6. Length of hospitalization. 

7. Untoward effects of Aureomagma. 


8S. Blood sulfonamide levels. 


Stool cultures were carried out in 
95 per cent of the cases of both groups, 
and included at least two, and usually 
three, cultures obtained by rectal swab 
during the early period of hospitaliza- 
tion. The patients with positive stool 
cultures are described in Tables II 
and III. Stool cultures were positive 
for Shigella paradysenteriae in 20 per 
cent (ten patients) of the eases in each 
group; viral cultures and typing for 
the pathogenic strains of the colon 
group of organisms were not carried 
out. In those cases with stool cultures 
positive for Sh. paradysenteriae, it is 
clear that Aureomagma exerted a bene- 
ficial influence, the stools uniformly 
becoming negative after the first or 
second day of treatment (Table IIT). 
Stool cultures from five patients in 
Group I were positive on the seeond 
or third day, and may have remained 
positive bevond that time since cul- 
tures were usually discontinued after 
the third hospital day. Patient 9 had 
positive stools on the first, third, and 
fifth hospital days (Table II). As 
determined by a follow-up of hospital 
and clinie readmissions, one patient 
from each group with positive stool 
cultures at the time of this study was 
readmitted to the hospital. Patient 5 
in Group I (Table II), and Patient 6 
in Group II (Table III), were read- 
mitted sixty-five and fourteen days, 
respectively, after discharge. The re- 
admission diagnosis in each of these 


cases was ‘‘bronchopneumonia and 
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repeated stool 
the 
tients responded promptly to penicil- 


diarrhea.’ However, 


cultures were negative, and pa- 


lin-streptomyein and Aureomagma 


therapy, respectively. 
DESCRIPTION OF 


TABLI 


JOURNAL 


PATIENTS IN Group I 


OF PEDIATRICS 


tive Staphylococcus aureus in a severe 


lv ill patient. 


Blood eulture from on 


of the severely ill patients in Group | 


was positive for Staph. aureus (not 


coagulase tested) and a 


With Postrive Sroot 


RESULTS OF STOOL CUL 


TURES 


PATIENT CLASSIFICA 
TION o 


Mild = 


Moderate 
Mild 
Moderate 


severe 


HOSPITAL DAY 


t 5 ORGANISM 

Sh. paradysente 
Hiss-Park 

Sh. 


rive 


paradysenteriae 

Sh. paradysente 
Hiss-Park 

Sh. paradysente 
Hiss-Park 

Nh. paradyse nte 
Salmonella 
Schottmiilleri 

Nh. paradysente 


Hiss-Park 


eram-negative 


CULTURES 


PHERAPY 


Terramyein 


Penicillin 
Terramyein 
Penicillin 
sulfadiazine 
Penicillin 
aureomyein 
Streptomycin 
penicillin 
Terramyein 
Streptomycin 
penicillin 


Severe Sh. pe 
His 
Sh. pe 


severe 


Hiss-Park 


Moderate Sh. pe 


Hiss-Park 


Moderate Sh. 


pe 


Hiss-Park 


PATIENTS IN Group IL Wrru 


RESULTS OF STOOL CULTURE 


CLASSIFI HOSPITAL DAY 


CATION : 3 4 


Mild 

Moderate 

severe 

mevere 

also negatis 

Moder: 

Moder: 

Moder: 

Moder: 

Moder: 


severe 


Blood cultures were obtained from spore 


cases these 


nineteen patients in Group IT and 13 


the correlated 


former group were positive; one for 


in Group I. Two cultures of 


and were tl 
Escherichia coli in a moderately ill pa Duration 


tient, and another for coagulase-nega the same in 


hearer. 


Terramycin 
rradysente Penicillin 
s-Park 
rradysente Penicillin 

streptomycin 
Penicillin 

streptomycin 
Penicillin 

Terramyein 


rradusente 


1radusente 


POSITIVE SToor CULTURES 


ORGANISM 


q paradyse nteriae 

Hiss- Park 
Hiss-Park 
Hiss-Park 


\ parad yse nieride 


. parad yse nleriae 
5 parad yse nteride 
paradyse nteriae 
Le paradyse nleriae 
. paradysenteriae 
. paradyse nteriae 

7 parad yse nteriae Hiss-Park 


. paradyse nteriae 


three 
be 
picture, 


the 
not 


In each of 


organisms eould 
the 
iought to be contaminants. 
of 


both groups, with 81 per 


with elinieal 


fever was essentially 
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cent of Group II and 79 per cent of 
Group I becoming afebrile by the third 
lav of hospitalization. 

The duration of diarrhea was longer 
in Group I. Many in Group II im- 
proved as early as the third day of 
hospitalization (Table IV). Eighty- 
two per cent of the patients in Group 
11 had formed stools on the fifth day 
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(iroup II and 44 per cent of Group I 
group, compared with 8 per cent for 
Group I, were discharged by the fifth 
day of hospitalization. On the tenth 
day of hospitalization, 14 per cent of 
Group II and 44 per cent of Group I 
were still confined to the hospital. 

In order to determine any untoward 
effects of Aureomagma, the patients 


TABLE LV. DwRATION oF DIARRHEA IN GROUPS I AND II 


PER CENT OF PATIENTS WITH FORMED STOOL 


2ND DAY SRD DAY 4TH DAY 
Group l 8 16 40 
Group Il S 36 58 


TABLE V. DURATION OF PARENTERAL FLUID 
THERAPY 
PER CENT OF PATIENTS REQUIRING 
PARENTERAL FLUID THERAPY 
IST DAY|2ND DAY) 3RD DAY 4TH DAY 
Group I 98 71 54 38 
Group II 96 31 11 4 


of hospitalization, whereas seven days 
were required for the appearance of 
formed stools in a comparable number 
of patients among Group I. Inspee- 
tion of the data reveals that the longer 
duration of the diarrhea in the patients 
in Group I was not attributable to the 
use of Terramyein in some of the cases. 
The duration of parenteral fluid 
therapy (Table V) was longer in 
Group I than in Group Il. The for- 
mulas were equally well retained in 
both groups. The only explanation 
which we ean offer for this observation 
is that infection and diarrhea were 
controlled earlier in Group Il. On the 
third and fourth hospital day, respec- 
tively, 11 and 4 per cent of the patients 
in Group II required fluid therapy, 
whereas 54 and 38 per cent of Group | 
required fluid therapy at this time. 
The average length of hospitalization 
(Table VI) was definitely shorter for 





5TH DAY | 6TH DAY | 7TH DAy | 10TH DAY 
56 75 86 96 
82 92 96 100 


TABLE VI. LENGTH OF HOSPITALIZATION 
PER CENT OF PATIENTS DISCHARGED 


5TH DAY 10TH DAY | 15TH DAY 


Group TI 8 56 82 
Group IT 36 86 96 
were observed specifically for: (a) ae- 


centuation of diarrhea, (b) vomiting, 
or increased vomiting, (¢) skin erup- 
tions, (d) alteration of hemogram, and 
(e) evidence of renal damage. No 
clinical or laboratory indication of the 
above was noted. The patients tolerated 
the oral medication very well, and 
vomiting was absent in 98 per cent of 
the cases. 

One severely ill patient, aged 3 
months, with negative stool cultures, 
and while receiving Aureomagma, de- 
veloped osteomyelitis of the femur, 
w.th a femoral abscess at the site of a 
femoral venipuncture ten days after 
admission. This patient had recovered 
from his diarrhea. Cultures from the 
femoral abseess vielded a coagulase- 
positive hemolytic Staph. aureus. Re- 
covery was complete following large 
doses of penicillin and streptomycin. 

The serum sulfonamide levels in six 


patients receiving Aureomagma were 
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determined, using sulfadiazine as a 
standard (Table VII). As _ stated 
above, the dosage of triple sulfonamide 
was 50 mg. per kilogram (1% grain per 
pound) per twenty-four hours. The 
sulfonamide levels in these patients 
(ten determinations) ranged from 2.3 
to 10.4 mg. per cent. The levels of 
4.6 mg. per cent, or greater, are of 
interest in view of the relatively low 
dosage of the sulfonamides. We could 
not correlate the blood concentrations 
with the degree of kidney maturity as 
determined by the age of the patients, 


or with the severity of the diarrhea. 
TABLE VII. BLoop Sutra LEVELS IN 


PATIENT 


NO 


11) 


tl 


COMMENTS 


Aureomagma, which combines the 
chemotherapeutic effect of triple sul- 
fonamides with the antibiotie effect of 
Aureomyein, appears to be a_ highly 
desirable compound in the manage- 
ment of diarrhea attributable to the 
Sh. paradysenteriae group of organ- 
isms, aS well as in patients in whom 
no infectious agent could be isolated. 
Furthermore, it was effective in pre- 
venting secondary infections, except in 
one case which developed a femoral 
abscess and osteomyelitis following 
venipuncture. It is to be emphasized 
that the dosage of Aureomyecin and 
sulfonamide, administered in the form 
of Aureomagma, is in the lower range 


generally recognized as therapeutically 
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effective for these agents singly.” ' 


Therefore, it appears that this com 


bination might exert an additive effect. 


Patients with positive stool cultures 


(‘‘infected’’) were compared with 


those 


(‘‘noninfected’*’) 


having negative stool cultures 


within two groups 


by tabulating the following findings: 
) 


(1) duration of diarrhea, (2) duration 
of parenteral fluid therapy, and (3) 


durat 

VIII) 
Wh 

and 


each 


ion of hospitalization (Table 


en comparing the ‘‘infeeted”’ 


‘‘noninfeeted’’ patients within 


group, it will be observed that 


Six PATIENTS RECEIVING AUREOMAGMA 


CLASSIFI 
CATION 


Severe 


Moderate 
Moderate 


Severe 
Moderate 


Severe 


TABLE 


\ 


HOSPITAI SULFA LEVEI 


DAY 


18 
20 
10 
‘ 
10 
11 
13 
t 
6 


J 
° 
> 


G 


VIII. Srupy or Patients WITH 
PosITIveE Stoo. CULTURES VERSUS PATIENTS 
ViTH NEGATIVE Stoo, CULTURES 


PATIENTS PATIENTS 
WITH WITH 
POSITIVE NEGATIVE 
STOOL STOOL 


CULTURES CULTURES 


GROUP, GROUP, GROUP, GROUP 


FINDING 


(Average day of 


formes 


1 stool 


Average days of 


parent 


eral fluid 


required 
\verage days of 


hospits 


these 


lization 


features of 


II II 


our study reveal no 


significant difference. It is obvious that 


Aureo 


magma exerted a greater bene- 


ficial effect among the ‘‘noninfected”’ 


as we 


‘Il as the 


‘‘infected’’ group. 





HAND ET AL.: 


\ureomagma is effective in controlling 
diarrhea in infants and children due 
to Sh. paradysenteriae, and also is 
helpful in the control or prevention of 


secondary infection. 


SUMMARY 


The results of employing a combina- 
tion of Aureomycin and triple sulfona- 
mides—sulfadiazine, sulfamerazine, 
and sulfamethazine (Aureomagma) 

are reported in the treatment of 
diarrhea of infaney and_ childhood. 
Diarrhea was due to infections with 
Sh. paradysenteriae or of unknown 
etiology. The combination has been 
evaluated according to the following 
criteria: (1) reversal of positive stool 
cultures, (2) influence upon the dura- 
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tion and severity of diarrhea, (3) re- 
quirement for extended parenteral 
fluid therapy, (4) reduction of fever, 
(5) length of hospitalization, (6) blood 
sulfonamide levels, and (7) undesirable 
side effects. In all respects, this com- 


bination was observed to be superior 


to a variety of chemotherapeutic and 


antibiotic agents when the remainder 
of the treatment was similar. 
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CONDITIONS CLINICALLY CONFUSED WITH 
THE RHEUMATIC STATE 
MILTON S. Sastaw, M.D., Francisco A. HERNANDEz, M.D. 
AND S. CHARLES WERBLOW, M.D. 
Miami, FLA. 


HEUMATIC FEVER and its ear- ice agency. Every record consisted 
by diac complications so often fail of a detailed history, physical ex 
to present a pathognomonic picture amination, urinalysis, complete blood 
that this diagnosis has become a veri- count, sedimentation rate, and find 
table wastebasket for illnesses whose ings on fluoroscopy, electrocardiog- 
signs and symptoms cannot be read- raphy, and roentgenography. In gen- 
ily differentiated. This has become eral, the final diagnosis represented 
evident at our outpatient clinic, the opinion of three or more physi 
where for some time we have been cians of the hospital staff. 

c observing an inereasing number of Criteria of the American Ileart 
referrals for the rheumatic state Association’ were followed in diag- 
which on study and evaluation turned nosing the rheumatic state and con 
out to have conditions other than genital heart disease. ‘‘Rheumatie 
rheumatic. state’’ included active and inactive 

Analysis of our records revealed rheumatic heart disease, active rheu 
117 such cases. This is a report of matic fever, and a history of rheumatic 
the features which we believe led to fever without apparent cardiac in- 
their confusion with the rheumatic volvement. Functional murmurs and 
state and those which determined our — the finding of a prominent pulmonary 


final diagnoses. conus on roentgenogram, in the ab 


TABLE I. DIAGNOSES IN 2,045 OUTPATIENTS 





DIAGNOSIS NO. OF CASES PER CENT 
‘*Rheumatic state’’ 481 23.5 
Congenital heart disease 482 23.6 
Coexistent rheumatic and congenital S 0.4 

heart disease 
No heart disease 957 46.8 
Other conditions (originally suspected 117 5.7 
of being rheumatic 
Total 2,045 100.0 
MATERIAL AND METHODS sence of other evidence corroborative 


Final diagnoses listed on the ree- OF Orsamie heart disease, were c¢lassi- 


ords of 2,045 patients were reviewed. fied as no heart disease. 
Each patient had been referred to RESULTS 


the eclinie for cardiae evaluation by Table | groups the diagnoses in the 


either a practicing physician, hos- 2,045 outpatient records. It can he 
pital, school physician, or social serv- seen that conditions originally sus 
“a the National Children’s Cardiac Hos- pected of heing rheumatie but found 
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TABLE II. 117 RHEUMATIC SUSPECTS: FINAL DIAGNOSES AND DIFFERENTIAL DIAGNOSTIC 
FEATURES 


FINAL DIAGNOSIS NO. FEATURES CON- 
( ACCORDING TO OF FUSED WITH 
DISEASE GROUP ) | CASES | RHEUMATIC FEVER DETERMINATIVE FEATURES 


Blood Disorders 
24 cases) 
sickle-cell anemia 6 Heart murmur Sickling in blood smear 
Cardiac enlarge- Hemoglobin as low as 6.8 Gm.% 
ment Diffuse cardiac enlargement 
Low-grade fever 
Joint pains 


\nemias due to 5 Low-grade fever Mild anemia (Hemoglobin 11.6 Gm.% 
parasitic infesta- Fatigue Kosinophilia 14% to 41% 
tions Joint pains Positive stool specimen - 
- ' : 
Weight loss Larva migrans in one case < 
Chest pain ? 
se } 
\nemia (unclassified 10 Cardiae enlarge- Hemoglobin as low as 2.75 Gm.% j 
ment Red blood cells as low as 2,150,000 
Heart murmur a 
. , ; 
Purpura (allergic) ] Polyarthritis Eechymoses : 
Low-grade fever Eosinophilia 12% 5 
: 
: ) 
Splenic enlargement 2 Heart murmur -alpable spleen : 
Irregular heart- Generalized lymphadenopathy : 
beat Anemia 
Cardiac Disorders History of jaundice 
5 cases) 
Excluding con 
genital heart dis 
ease and functional 
murmurs ) 
\rrhythmias 3 Heart murmur Nodal rhythm on electrocardiogram (2 cases) 
Marked sinus arrhythmia on electrocardio 
gram (1 case) 
Diphtheritiec ] Muscle aches Roentgenologic evidence of cardiae enlarge 
myocarditis growing pains) ment 


No history of rheumatic fever 
History of diphtheria in childhood 


\eute benign l Chest pain Presence of acute unexplained pericarditis, 
pericarditis with complete recovery on 24-year follow- 
up 
Ludocrine and Nutri 7 Tachyeardia Hypertension 
tional Disorders Heart murmur Tachyeardia 
Thyroid dysfunc Frequent colds B.M.R. + 50; response to thyroid medication 


tion, 4 cases; Joint pains Auricular extrasystoles on electrocardiogram 
calcium deficiency, ‘*Potbelly’’ 

1 case; rickets, Anemia 

1 case; unclassi 

fied, 1 case 


F brile Illnesses 


13 eases) 


Tuberculosis 6 Low-grade fever Roengenologic evidence of pulmonary tuber 
Joint pains eulosis 
Chest pain Pericardial fluid 
Heart murmur Cervical lymphadenopathy 


Listlessness Positive tuberculin test 


Weight Loss Hemoptysis 


(Continued on next page.) 
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raBLe II—Conr’p 
NA MAGNOS Né FEATURES CON 
ACCORD ( 0 OF FUSED WITH 
HSEASE GRO CASES RHI MATIC FEVER DETERMINATIVE FEATURES 


! igh tevel! 


Cellulitis ] Heart murmur 
Dental caries l Mandibular joint 
putin 
\cute suppurative Low-grade fever 
idenitis 
Fever f unknow1 Intermittent fever 
origin 


Neuroloaical Disorde 


Heart 


murmur 


(Continued 


‘ 


Frequent bouts of 


§ cnses 
Epilepsy ! Uneonsciousness 
attributed to 
eireulatory ec¢ol 
lapse 
Brain t r (verified l Cold, fever, 
ny autopsy migratory joint 
pains, tachy 
ardia 
Poliomyelitis l Joint pains 
Low-grade fever 
Veuroses 16 Fatigue 
Heart murmut 
(hest pam 
Low-grade fever 
Malaise 
Joint pains 
Renal Disorders 7 Sore throat 
Ne phritis, 6 cases Fever 
pvelitis, 1 ease Joint pains 


m 


milk 


History of drinking raw 


Cellulitis of hand 


Marked dental caries 
Tender, hard cervical glands 


No symptoms other than fever 


Episodic character of attacks 
Groaning 

Eve rolling 

Urinary incontinence 
Blindness 
No heart 
Mass in 


murmur 


right temporal region (on 


autops 


Headaches and dizziness 
Inability to straighten leg 
high ineidence of 


Presence ot poliomy« 


in community 


Marked about heart; conscious! 
of heartbeat 

Heart disease in parents 

Tachyeardia; pounding of heart 

Fainting 


Tension; 


eoneern 





irritability; marked  restlessne 


nervousness 
\norexia 
Personality changes: depression ; tem! 

tantrums 
Presence of family problems ; school 4d 

eulties 
Headaches ; 


migraine 


Nail biting; teeth grinding; nose picki: 
enuresis 
Phobias dark, height, thunder, lightni: 


Neurodermatitis 


(Albuminuria, hematuria, low specifie grav 
of urine 

Hypertension 

Burning on urination 

‘*Red urine’’ following sulfa drugs 

Swollen feet, face, hands 

(Anemia 


Headaches 


next page.) 




















SASLAW ET AL.: 


NAL DIAGNOSIS NO, 
ACCORDING TO OF 
SEASE GROUP) CASE 
Re atory Conditions 
cases ) 
feetions (tonsilli 17 
tis, bronchitis, 
bronchiectasis, si- 
nusitis, pneumonia 
\sthma (allergic) 12 
Rhinitis (allergic) 2 
Mass in chest 2 
Viscellaneous Condi- 
tions (6 cases) 
ervieal rib 1 
eumatoid arthritis 4 
heumatoid arthritis 1 
with ulcerative 
colitis 
to be otherwise were 


117 patients. 


Table LI lists our fina] diagnoses in 


these patients, the 


probably caused their confusion with 


rheumatic fever, 


termined our final diagnoses. 


» 


CONDITIONS CONFUSED WITH 


TABLE II 


FEATURES CON 
FUSED WITH 
RHEUMATIC FEVER 


Joint pains 
Heart murmur 
Low grade fever 
Leukocytosis 
Elevated sedimen 

tation rate 
Recurrent colds 
Fatigue 


Dyspnea 
Cough 


Heart murmur 
Recurrent fever 
Joint pains 


Frequent sore 
throat 

Joint pains 

Heart murmur 

Fatigue 

Fever 


Dyspnea, cyanosis 

Roentgenogram 
interpreted as 
cardiac enlarge 
ment 


Chest pain 


Heart 


murmur 


Recurrent sore 
throats 

Joint pains 

Fever 

Elevated sedimen 
tation rate 

Heart murmur 


Polyarthritis 
Elevated sedimen 
tation rate 


established in 


features 


and those which de- 


tients 
which the 
need for a 
proach to the problem of diagnosis of 


rheumatic 
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CONT’D 
FEATURES 


DETERMINATIVE 


tonsils 
with im 


eryptic 
rate 


Hypertrophied, congested, 
Rapid fall in 
provement 

Congested nose; postnasal drip 

Cervical gland enlargement 

Recurrent pneumonia 

Diffuse or localized pulmonary rales 
evidence of pulmonary 


sedimentation 


Roentgenologic infee 
tion 
infiltration and 


Roentgenologic evidenee of 


fluid in antrum 


History of attacks of wheezing 
Family history of asthma 
Seasonal rhinitis 

Expiratory rales and wheezes 


Roent genologic evidence of peribronchial 
infiltration 

Eosinophilia 

Perennial rhinitis with morning sneezing 


Chronic nasal discharge 
Frontal headaches 
Pharyngeal lymphoid hyperplasia 


Mass in lower lobe found on roentgeno 
gram (1 ease) 
Constriction of 


roentgenogram (1 case 


right 


superior vena cava found on 


Hypertension in right arm 
Roentgenogram showed right cervical rib 
Multiple joint involvement 

Spindling of fingers 

Permanent joint damage 


Recurrent, frothy, bloody diarrhea 
Roentgenologic evidence of ulceration of 


eolon 


COMMENT 


The finding of 5.7 per cent of pa- 


with conditions confused with 


rheumatie state emphasizes the 
more discriminating ap- 


fever. Actually, the per- 
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centage of those with nonrheumatic 
conditions is greater (19.3 per cent), 
if those with congenital or no heart 
disease are excluded. Furthermore, 
there would have been even more 


than 117 patients with nonrheumatic 


conditions had we attempted to fol- 


low all patients beyond consideration 
of their cardiac status. Onee the 
presence or absence of organic heart 
disease was established, we no longer 


for other coexisting econdi- 
the 117 


rheumatie diagnosis was made in the 


looked 


tions. In patients, the non- 


course of the cardiae study. 


In our diseussion, we shall show 


how a careful history, the knowledge 
of differential diagnostic aids, and 
the 


may 


proper use of laboratory tests 


ruling out rheumatie 


assist in 


fever and arriving at accurate diag- 


noses, 
Fe ver? The 


low-grade fever, especially with a co- 


presence of chronic, 


existing heart murmur, warrants the 


consideration of rheumatie fever. 


Tuberculosis, histoplasmosis, coceidi- 


oidomyeosis, and similar pulmonary 
and systemic diseases, which may also 
produce this picture, should be ex- 
eluded, and can usually be differen- 
ap- 
The 
teeth and gums should always be ex- 
pro- 


tiated by roentgenograms and 


propriate skin and blood tests. 
their infection 
Loeal or generalized skin 


amined as may 
duce fever. 
or lymphatie involvements similarly 
Urinary tract 


should be considered. 


infections, as a cause of persistent 
fever, are likely to be difficult to dif- 


ferentiate: intensive physical and 
laboratory studies may be required to 
establish their presence. 

Joint 


vated sedimentation 


pains, leukoc ytosis, and ele- 


rate, in eombina- 


tion, also eharacterize rheumatoid 
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arthritis. Differentiation is facilitated 


by the fact that frequently a marked), 


elevated sedimentation rate in rheu 


matoid arthritis occurs with milk 


symptoms, while in rheumatic fever it 
is usually associated with more active 
disease. Permanent joint damage is 
of course, pathognomonic of rheuma 
toid arthritis, and often requires pro 
observation foi 


and frequent 


accurate evaluation. 


longed 
Rheumatoid 
arthritis may be asociated with a non 
specific colitis. Patients with ulcera 


tive colitis often show a rheumatoid 
like 


tients, rheumatoid arthritis was diag 
than fever, 


syndrome. In one of our pa 


nosed, rather rheumatie 


when a history of repeated bouts of 


diarrhea, in association with joint 
pains, led to roentgenologic examina 
tion of the colon, revealing the pres 
ulcerative colitis. Of course, 
in some the 


rheumatic fever and rheumatoid arth 


ence ot 
instances, symptoms ot 
ritis may be so similar that their dit 


ferentiation is impossible. 


Heart murmur: The presence of : 


murmur, without other stigmas of 
cardiae disease, should be interpreted 
with the The 


fact that so many of our patients sus- 


utmost caution. very 


pected of having heart disease were 


found to have functional murmurs, 
indicates that there is no cause for 
alarming a family nor risking the 


initiation of a eardiae neurosis in the 


patient. In informing parents of the 


existence of functional murmurs, it 
is essential to point out that there is 
no need for worry nor restriction of 
activity, such as commonly prevails 
when the word ‘‘murmur’’ is heard. 

Other cardiac ailments may confuse 
the picture. In our series, congenital 
lesions were grouped apart from the 


117 nonrheumatic conditions, and oe- 
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urred in 23.6 per cent of the entire 
eries. There were many instances 
i which both rheumatie and congeni- 
al heart disease were confused with 
each other beeause of the similarity 
i murmurs, eardiae enlargement, 
nd suggestive history. 

The importance of a_ painstaking 
istory cannot be stressed too often. 
It was only by careful questioning 
that we were able to discover a case 
of diphtheritic myocarditis, which on 
initial study was thought to be rheu- 
natie heart disease. Prolonged ob- 
servation also may be necessary in 
some cases to arrive at a final diag- 
nosis. A ease of acute benign peri- 
carditis was differentiated from rheu- 
matic heart disease when the initial 
illness was found to have resolved 
completely without any residua after 
two and a half years. 

Neuropsychiatric factors also may 
produce cardiac symptoms, as evident 
n 16 of our patients. Most of these 
children had = functional murmurs. 
Their cardiac complaints often stem- 
ned from undue emphasis placed on 
these murmurs by physicians and 
arents. 

Hypertension may occasionally arise 
rom other than cardiovascular renal 
conditions. In one of our patients, 
inilateral hypertension was roent- 
venographically demonstrated to be 
lue to a cervical rib on the same side. 
Bilateral cervical ribs could produce 
hypertension indistinguishable from 
that of cardiovascular origin. 
Arrhythmia is a frequent presenting 
ign in eardiae suspects. It does not 
if itself constitute organic heart dis- 
ase, and it has been our practice to 
onsider as normal those hearts in 
vhiech arrhythmia was the sole disturb- 
nee. Only three cases are tabulated 
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beeause of their unusual nature: fwo 
had nodal rhythm proved by electro- 
cardiogram, and one had marked sinus 
arrhythmia simulating atrial fibrilla- 
tion. 


Respiratory disorders are so often 
associated with fever, diffuse muscle 
aches and pains, and functional mur- 
murs that they are commonly con- 
fused with rheumatie fever. Allergic 
asthma and rhinitis also may produce 
the same general rheumatic picture. 
A careful history, thorough study of 
the nose, throat, sinuses, and lungs, 
and therapeutic response to the anti- 
hiotics or antihistamines may help 
differentiate these conditions. In 
some cases, repeated follow-up ex- 


aminations may be necessary. 


Anemias: The triad of fever, joint 
pains, and murmur, synonymous with 
rheumatic fever, also may be caused 
by various types of anemia. Cardiac 
enlargement, tachyeardia, and even 
cardiae insufficiency are common in 
anemia. Where funetional murmurs 
are already present, mild degrees of 
anemia may accentuate them. If the 
anemia is severe enough, it, of itself, 
may produce a murmur, Therefore, 
in all eardiae suspects, blood studies 
are imperative to rule out anemia, A 
sickle-cell preparation is mandatory 
in every Negro child, because sick- 
lemia often cannot be otherwise dif- 
ferentiated. The coexistence of sick- 
le-cell anemia and rheumatic infee- 
tion is so rare that the presence of 
sickling practically eliminates the 
rheumatic diagnosis. 

Where parasitic infestations are 
the cause of anemia, the presence of 
eosinophilia, parasites or ova in the 
stools, or larva migrans in the skin 
may serve as differential clues. 
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It may often be necessary to per 


form further hematologic — studies, 


such as ‘determinations of bleeding 


and coagulation time, clot retraction, 
number of platelets, fragility, packed 
cell 
ume, and bone marrow biopsy, before 


the 


volume, mean corpuscular vol- 


true eause of an anemia ean be 


determined. Such tests will serve to 
differentiate rheumatie disease from 
dyserasias including purpura, pan 


cytopenia, and others associated with 
splenic enlargement 

Renal 
cumulating 


disorde gk Evidence is ac 


that glomerulonephritis, 


like rheumatic fever, may be causally 


related to Group A beta hemolytic 
streptococci The two diseases may 
coexist In faet, in the advaneed 


stages, it may be impossible to deter 


mine which was the primary illness. 
Repeated urinalyses will help to estab 


lish the presence of glomerulonephri 


tis. Pvelitis also may be detected by 
urinalysis, though on oceasion renal 
function and catheterization studies 


may be necessa ry 


Endocrine and nutritional disorders 
are often associated with anemia, ear- 
arrhythmias, and 


diae enlargement, 


murmurs. These should be borne in 
mind in the course of the physical 
examination and history, and if sus- 
ruled out by such 
the 


protein bound iodine, 


pected should he 


tests as determination of basal 


rate, 


metabolie 
hlood 


phatase levels, 


calcium, phosphorus and phos- 


and roentgenograms. 
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Ne urologu al disorders . Four Cases 
of epilepsy and one of brain tumor ii 
our series were referred to us as pos 
sible rheumatic heart disease. In al 
these patients, the seizures were char 
acterized by dyspnea and cyanosis 
which were attributed to circulatory 


The 


aches 


low-grade fever 


of 


insufficiency. 


and muscle poliomyelitis 


were interpreted as rheumatic infec 


tion In one ease. 


SUMMARY 


Case reeords of 2,045 outpatients 


suspected of having rheumatie or con 


venital heart disease were reviewed 


It was found that 46.8 per cent had 


no heart disease, 23.5 per cent were i 
the “‘‘rheumatic state,’’ and 23.6 per 


cent had congenital lesions. 

‘*‘Nonrheumatie’’ conditions, i1 
pain, 
of the 


picture, were mistakenly diagnosed as 


which prolonged fever, joint 


and heart murmur were part 


fever or rheumatic heart 
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The signs and symptoms which con 


rheumatie 


disease in cases (5.7 per cent 
fused these conditions with the rheu 
dete) 


mined the final diagnoses were tabu 


matic state and those which 
lated and discussed, with special en 
phasis on methods of preventing suc 


mistaken diagnoses. 
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PAINLESS INJECTIONS IN PEDIATRIC PRACTICE 


ELLEN P. MacKenzir, M.D. 
GRETNA, La. 


HE pain of injections, however 

skillfully given, is a constant diffi- 
culty of pediatric practice, and a ma- 
jor obstacle to a pediatrician’s estab- 
lishment of good relations with his 
patients. 

Several attempts have been made to 
solve this problem. The ‘‘Iyvpo- 
spray,’’ depending on rapid high pres- 
sure injection, is painless, but the 
depth of injection cannot be regulated 
and injectables must be specially pack- 
aged for use in the apparatus. Muel- 
ler’ recently reported his success with 
a cartridge containing Freon gas to 
cool the skin of the injection site to the 
point of temporary anesthesia. This 
is suitable for any transcutaneous in- 
jection, but requires special equipment. 

I have found satisfactory a method 
ising the same principle of skin cool- 
ing, but requiring no other equipment 
than a refrigerator. A 1:1,000 aque- 
sus solution of Zephiran, with coloring 
material added for psychological ef- 
eet, is poured into ordinary ice trays 
nd frozen. (The antiseptic proper- 
ties of the solution are unchanged by 





From the Department of Pediatrics, Tulane 
niversity School of Medicine, New Orleans. 





freezing.) Just before an injection, 
the chosen site is firmly rubbed with 
the ice cube until well chilled and 
temporarily anesthetized, and the in- 
jection given rapidly with a sharp 
needle. 

I use this technique with all patients 
old enough to remember pain and fear 
injections, on all skin-puncturing pro- 
cedures that do not require a dry field, 
such as vaccination, or immediate free 
flow of blood, such as bleeding time de- 
terminations. The temporary anes- 
thesia is cutaneous only, and without 
effect on subsequent pain and stiffness, 
or the pain of injection of large vol- 
umes of solution. However, the psy- 
chological reaction to piercing the skin 
is eliminated, as shown by the relieved 
laughter of older children who tell 
their mothers, ‘“‘It didn’t hurt,’’ and 
return without fear for later injec- 
tions. 

It is hoped that this simple method 
will prove useful to those who wish 
to spare their patients pain. 
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TRAINING PROGRAMS IN SCHOOL HEALTH SERVICE 


M.D.,** ANpb 


Ropert W. CuLspert, M.D.,* Haroip JAcoBzinEr, 


Puitie OLLSTEIN, M.D.*** 
New York, N. Y. 


school 


HE 
health 


general tendency in 


service is away from the 


routine annual health examination of 
pupils. There are many reasons why 
this is so, not the least among them 
being that many school physicians 


seriously doubt the efticacy of attempt- 


ing to single out those who require 
medical follow-up of significant defects 
found on a mass basis. No one ques- 
tions the desirability of a thorough an- 
physical cheek-up with 


nual parents 


and a sound follow-up pro- 
health 
In practice, however, it is well known 
that 
The 


among them are lack of qualified medi- 


present 


gram of problems discovered. 


this situation does not obtain. 


reasons are many but principal 


eal and nursing personnel and lack of 


adequate budgetary appropriations. 


The 


health service is a complex one and 


problem of supplying a_ school 
because of this there is a variety of 


state and local laws on the subject 
concerned mainly with the number of 
examinations to be done within the 
elementary school period. 

There is a growing tendency to re- 
gard the finding and following of the 
child with a health problem as the 
health 


service, with a decreasing emphasis on 


primary objective of school 


the periodicity of routine examinations. 
*Director, Bureau of 
York City Department of 
** Assistant 
Child Health Services, New 
ment of Health. 
*** Assistant 
and Preventive 
Medical College 





School Health, New 
Health. 

Commissioner, Maternal and 
York City Depart- 


Public Health 
University 


Professor of 
Medicine, Cornell 
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The Astoria School Health Study is an 


example of this. *** It has been 
emphasized, and requires repeated em 
phasis, that programs based on this 


premise must have the following mini 


mal attributes to operate suecessfully 


1. Physicians well trained in school 
health practice. 

2. Publie health nurses with special 
orientation in school health service. 

3. Teachers with training in pupi 
health observation. 

While it may appear to be stating 
the obvious, a little inquiry into schoo! 
health service programs in the United 
States will disclose that the above re 
quirements are not easily met, and be 
cause of a deficieney in any one of the 
three, the program suffers. 

Recognizing these facts, efforts hav 
been made in New York City in the 
past several vears to develop a teach 
ing program which would give th 
school physician the basic understand 
ing of the principles of school healt! 
service in a practically useful fashion 
One may ask what special qualifiea 
tions are required of a school physiciar 
which the average physician does no‘ 
possess. It may be assumed that 
most instances he is a general practi 
childret 


tioner who ineludes care of 


as part of his regular activities. 


Three things appear to stand out t 


warrant extra time being spent i 


training for the school physician 
First, the vast majority of pupils he 


will see are presumably well children 
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Thev do not come to the medical room 
with complaints; rather they and their 
parents usually present themselves be- 
cause of legal requirements. Thus in- 
stead of seeking the cause for a com- 
plaint, the school doctor must diseover 
and evaluate deviations or potential 
deviations from the normal. In short, 
it may be said the examination is 
health—rather than disease-centered 
Therefore, the kind of thines looked 
for, the history taking, and above all 
the advice given a parent will have 
many implications as to the future 
health care of the ehild, particularly 
as his development, emotional and 
physical, is affected by attendance at 
school. Second. the school physician 
must be familiar with sereening teeh- 
niques such as vision and hearing and 
he able to evaluate the results of such 
tests for the edueational staff. He 
vets relatively little of this experience 
in private practice. Third, he must be 
familiar not only with the school en- 
vironment, physical plant, and = sani- 
tary equipment with respect to their 
over-all effeet on sehool children, but 
must be thoroughly familiar with the 
many kinds of physieal edueation pro- 
grams, directed and otherwise, en- 
countered in the day-to-day activities 
of the ehild. 

The subject of school environment 
and physical activities has many com- 
plex ramifications. The question of 
special class placement for the handi 


capped, the limitations of physica! ae 


tivities for the debilitated child, the 
routine examinations for competitive 
sports, in facet the definition of com- 
petitive sports, all of these come at one 
time or another to the school physi- 
cians for solution. That these subjects 
require special knowledge is manifest 


by the not infrequently ill-advised re- 
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strictions placed on a child by the 
family physician who does not have an 
over-all familiarity with the school. 
Therefore, the goal in orientation must 
he to ineuleate a public health attitude 
to the health problems of the school 
ave child while at the same time re- 
teinine the individual contact with the 
psrent andl child, a skill which he al 
realy has to a high deg:es. This must 
never be dropped in sehool health 
practice but the publie health implica- 
tion, the knowledge of school and com- 
munity resources, must be inculeated 
if the physician is to be successfully 
oriente in school health service. 
Many of the clinical problems when 
examined from the point of view of the 
school envirenment will appear much 
broader in their implications than 
when seen purely as a clinical entity 
per se for which simple medication 
may be prescribed. For example, the 
child with rheumatic heart disease may 
present a relatively clear picture from 
the point of view of hospital treat- 
ment, medication, and recreation, but 
how should he be handled when he is 
ready to return to school. Reeom- 
mendations may be made by the treat- 
ment agency as to limitation of activ- 
itv. How and to what degree can this 
be arranged and supervised? Who 
shall see that follow-up of the case is 
carried out? It is clear from these 
questions that the school doetor and 
nurse must of necessity become in- 
volved in the health supervision of 
such a child attending sehool. There 
will be communieation with the child's 
doctor or treatment agency, the class- 
room teacher, the handicapped class 
teacher, and the parent to ensure the 
preper interpretation of the treatment 
ageney’s recommendations to the 


teaching staff. So it has become in- 
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creasingly clear that for a_ school 


health 


well the physician must 


service program to function 


have sound 


orientation before he starts. It has 


been found entirely feasible to develop 
such orientation rela- 


an program at 


tively little publie expense. Moreover, 
it has been demonstrated that such a 
the 
will 


de- 


IS readily accepted by 


The 


he apparent as 


program 


reasons for this 


the 


physician, 
program is 
seribed., 

that it takes 
about five to six weeks (five three-hour 


Experience indicates 
Sessions per week ) to cover the ground. 
Obviously the program makes no claim 
to teach the physician clinical medi- 
cine. Rather, as the name implies, it 
attempts to orient medical knowledge 
and experience already acquired, to 
the health supervision of the child at 
school and, in addition, acquaint him 
with the school as a dynamic organism. 
The orientation course is divided into 


two major parts (see Table I). 


1. Leeture, demonstration, and con- 
ference periods. 

2. Field observation and actual par- 
ticipation in work. 


The subjects covered in Part 1 in- 
clude instruction in: 


1. Functions of the physician, nurse, 
and teacher in health 
with formal demonstration of history 
taking, physical examination, and par- 
ent-doetor conference as performed in 
the school medical room. 

2. Normal physical and emotional 
growth and development and the in- 
fluence of the school environment. 

3. The educational placement of the 
physically handicapped child inelud- 
ing the cerebral palsied. 

4. The edueational placement of the 
emotionally and mentally handicapped 
child 

5. Communicable 
and their 
tendance 


school service 


diseases of ehild- 


hood relation to sehool at 
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6. The school dental program. 
7. Health and physical edueation 
programs in the schools. 

8. Administrative aspects and tech- 
nical instructions. 


The faculty is drawn from the De- 
partment of Health, Board of Edueca- 
tion, and medical schools in the city. 
The method of teaching is by lecture 
informal in charaec- 


and conference 


ter, always with ample opportunity 
for the physician to comment or ask 
questions. In addition, four review 
sessions are provided at appropriate 
intervals at which the trainee has com- 
plete freedom for discussion, questions, 
and indicates 
that the 


greatest value in assisting the physi- 


comment. Experience 


these review sessions are of 
cian in gaining a clear and broad un- 
derstanding of school health practice. 
Moreover, because they provide oppor 
tunity for fresh unrestricted critical 
appraisal of the service as seen by the 
newly appointed physician, they are 
invaluable to the staff in administer 
ing the program and in modifying the 
course so as to more accurately supply 
the needs of the new physician in the 
field. 
he is a part of the service. 

In Part 2 
the physician actually does the work 
the He is 


supervised directly by the physiciar 


The doctor is made to feel that 
of the teaching program, 
school. 


of the doctor in 


regularly assigned to the sehool. hh 


this way he becomes thoroughly fa 
miliar with field practice, learns thi 
use of forms, how to refer, relation 


ships with education staff and man) 
other features of school health service 
which can only be learned by practice, 
however much preliminary indoctrina- 
tion is given. Following the course, 
after a school physician has been on 
for about fou 


regular assignment 


months, oceasional review sessions are 
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again held to determine how effective 
training has been and to receive fur- 
ther suggestions as to future conduct 
of the eourse. 

the such 


The 


For past five years, two 


courses per vear have been given. 


TABLE I. TRAINING PROGRAMS, BUREAI 


PROGRAMS 


or ScHoot HEALTH, ScHoo! 
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larger group. There has been a 10 to 
20 per cent turnover in medical per- 
sonnel per year during the five-year 
period, and 160 physicians have at- 
tended the course in all. Unsolicited 
comment from school personnel and 


HEALTH SERVICE, 


DEPARTMENT OF HEALTH, NEW YorK CITY 


PHYSICIAN ’S PRESERVICE COURSE 


SESSION > hours each . 


|. Historical Development 
General Administration 
2. Function of School Physician 


Function of Nurse 
t. Function of Teacher 
5. Demonstration 
Parent conference and examination of 
pupils (elementary ) 
6. Health Service “Secondary Schools 
7. Field Observation 
Elementary and Secondary Schools 


Room 


Class 


8. Review 

9. Normal Growth and Development 

eal, school age through adolescence 

10. Emotional Development 
through adolescence 

Functions of Bureau of 


physi 


school age 


4 


Child 


Guidance 


11. Communicablk Diseases, prevention and 
control 

12. School Dental Health Program 

13. Handicapped Child of School Age and 


His Problems 
14. Common Handicaps: 
Educational Placement 
Cardiac 


Orthopedic 
Cerebral palsy 
5. Common Handicaps: 
Educational Placement 
Visual 


Auditory 
16, Epilepsy in School-Age Child 
Mental Retardation Program 
Elementary Schools 
17. Review 
8. Working Paper Clinies 
19 to 31. Field assignments to 
Elementary and Secondary Schools 
and Working Paper Clinics 
2. Review 


iverage number of physicians attend- 


ing is fifteen to twenty per course. 


Larger numbers are not desirable since 
informal free discussion cannot be ear- 


ried with the 


out 


advantageously 





Professor of Public Health, Cornell 
Director, Bureau of School Health 
Consultant, School Health 

(Assistant Professor of Cornell) 
Consultant, Bureau of Nursing 
Assistant Superintendent, Board of Education 
Supervising Physician, School Health 


= 


Supervising Physician, Department of Health 

Principals, Board of Education 

Supervising Physicians, Department of Health 

Staff 

Associate Professor of Pediatrics, New York 
University and Bellevue Medical Center 

Child Psychiatrist, Board of Education 


Psychologist, Board of Education 
Director, Bureau of Preventable 
Department of Health 
Director, Bureau of Dentistry, 
of Health 
Director, Bureau 
ment of Health 


Diseases, 
Department 


for Handicapped, Depart 


Consultant Cardiologist, Department of 
Health 

Consultant Orthopedist, Department of Health 

Consultant Orthopedist, Department of Health 


Consultant 
Health 
Consultant Otologist, Department of Health 
Child Psychiatrist, Board of Education 

Supervisor, Board of Education 


Ophthalmologist, Department of 


Teaching Staff 

Supervising Physician, Department of Health 
Supervising Physicians, Department of Health 
School Physicians, Department of Health 


Teaching Staff 


district health officers unanimously in- 


dorse the course as producing a 
superior type of school health physi- 
cian. The doctors themselves fre- 


remark that the 


material 


quently 








126 THE 


learned and experience obtained in the 
school health serviee have been helpful 


to them in their private practices in 


dealine with parents and ehildren. 


Even with the experience thus far 


gained in presenting a course of this 
ultimate 


the 


nature, it is not felt that the 


heen reached For during 


has 
hort span of five vears, emphases and 
pt iorities in sehool health service® have 


changed Such genuine changes as 


occur must necessarily be reflected in 


The 


however, that this approach to the im 


thre eourse eontent is no doubt. 


provement in quality of school health 
practice is sound and evenerous 
health 


pays 


dividends in better service to 


children of school age 


rEACHER OBSERVATION PROGRAM 
Repeatedly, to the point of mo- 
notony, it has been stated that the 


classroom teacher is the ‘‘key person’”’ 


in a school health service program, 


meaning, of course, that by her keen 


clinical observation of ‘‘health be 


havior in the classroon she is able To 


discover the child presenting a health 
problem either 


While 


that such a situation is highly desir 


acute ol less obvious. 


there ean be little argument 


able cne may reasonably inquire as to 


how effectively the teacher with her 


increasing responsibilities in eduea 


tional work has the time. inelination, 
ov theoretical ability to perform sueh 
W here 


lv appointed teacher have the 


screening observations does 
the new 
opportunity to learn how to observe 
and judge a child’s health behavior? 
It is true that with the passing vears 
teachers do acquire a knack of 
child health 
tions but it is probably also true that 
that if 


contact 


mans 


the with devia 


spotting 


do not It would seem 


had 


many 


teacher some direct 


the 
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the health service in her sehool 


she would learn of its advantages and 


with 


limitations and with her interest 


aroused thus be in a position to use it 
appropriate 


intelligently in making 


referrals to the nurse or physician 


With 


simple program was developed where- 


this thought in mind a rathe 


by student teachers entering their 


final vear of training would have an 


opportunity to learn the fundamentals 
health 


enthusiastically by 


has been 


the 


of school service. It 


received col 
leges* and is now entering its fourth 
vear of operation. 
Briefly the program is as follows: 
Just prior to the assignment of the 
field 


work in the public schools throughout 


fourth vear student teachers to 
New York City and adjacent counties 
they attend a two-hour conference at 
the Bu- 
Nursing 
the 
health service as they the 
It is essentially an 


members of 
Health 


features of 


full-time 
School 


which 
reaus of and 


present the salient 
relate to 
classroom teacher. 
orientation in the general subject of 
health observation of the school pupil, 
the the 
nurse have, and the teacher's role in 
is then 


part school physician and 


health supervision. Provision 
made so that at some point during her 
field the 


observes one doctor's session and one 


assignment student teacher 


teacher-nurse classroom conference 
Upon completion of her field work and 
the 


session is 


two-hour re 
the 


college, a 
held 
Ilealth staff who gav 
All in all the 


program takes about nine to ten hours 


return to 


view again with 


Department of 
the original orientation. 


It is well integrated into the eurricu 


lum of the student so that no incon- 


College of 
" 


*Programs now in operation at 
' , College, and 


the City of New York, Hunter 
Queens College. 
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venience is encountered. During the 
three years that the program has been 
operating, more than 1,000 student 
teachers have had the course. Simple 
and brief though it is, a remarkable 
amount of solid information appears 
to have been gained by the students 
from this experience. This is evident 
particularly by the kinds of questions 
asked and comments of the students 
when they attend the review sessions. 
It can reasonably be expected that 
when they take up their assignments 
as teachers they will at least have an 
awareness of what the school health 
service is and of their own part in the 
program. One may modestly suggest 
that more experience of this kind when 
made available to student teachers 
will, in the long run, truly produce 
the ‘‘key person’’ in the school health 


program. 
MEDICAL STUDENT TEACHING 


Over the past twenty-five vears 
there has oceurred a marked change 
in the medical school curricula both 
as to methods of teaching and content 
material. The ever-broadening field of 
shared in this 


public health has 


change. New topics have been intro- 
duced into the undergraduate medical 
curricula as their importance became 
manifest while some of the older ones 
were dropped. Recognizing that the 
health of the school-age child was a 
matter of increasing concern, the sub- 
ject has been included as part of pub- 
lie health teaching by the five medical 
schools* of New York City. A similar 
program has recently been reported 
at the University of Washington.’ As 
in the program for student teachers, 


‘College of Physicians and Surgeons, Co- 
umbia University: New York University-Bel- 
levue Medical Center: Cornell Medical College, 
New York Medical College, and New York 
State College of Medicine. 
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the course here is short and concise 
with the purpose of familiarizing the 
medical student with the major ob- 
jectives and practices of a school 
health service. The students are given 
preliminary orientation in the subject 
by one lecture or conference followed 
by direct observation of a medical ses- 
sion at the schools. Subsequent review 
is ¢arried on at the medieal schools 
often in connection with related sub- 
jects in the field of maternal and ehild 
hygiene. It is a cooperative activity 
shared in by the Professors of Public 
Health at the medieal schools, the 
physicians of the Bureau of Sehool 
Health and. district 
While no claim could be made to orient 


health  offieers. 


him fully in school health, the student 
does learn basie facts which will be 
useful to him later en in practice and 
at the same time be advantageous to 


school educational and medical staff. 


SEMINARS AND CONFERENCES FOR 


SCHOOL PHYSICIANS 


While in-service training programs 
give us assurance of efficient school 
physicians, it has been found advan 
tageous to make available to them 
seminars on topies of current interest 
which they may attend on a voluntary 
basis. This usually takes the form of 
six to eight two-hour sessions consist- 
ing of lectures followed by discuss:on 
periods. For the past two years the 
emotional development and behavior 
patterns of school children have been 
the center of interest so that seminars 
on this topic have been held each year. 
Prior to that, physical growth and de 
velopment of the school-age child was 
presented. We were fortunate in hav- 
ing eminent specialists with the know- 
how of teaching to conduct these semi- 


nars. The presentation of one broad 
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subject in continuity seems to be more’ health service theory and _ practice 
attractive to school physicians than a staffed by members of the Bureau of 
series of lectures on unrelated topies. gehool Health is given yearly. Those 
However, occasi arise whe ‘ief- 
However, occasions aris when brief attending, a widely varied group con- 
ing on immediate problems must be a 2s P 
; . sisting of nurses, physicians, dentists, 
given. For example, it was necessary ; ' 
publie health educators, health officers, 
about two vears ago to give a short : 
series of lectures on narecotie usage ete., are regularly scheduled to observe 


among students as one part of a pro- both the elementary and secondary 
gram developed to attack this prob- health programs in the schools as part 
lem.* While these seminars help to of the course. The aims and content 
sustain interest in school health service of this course are of necessity different 
they are not in themselves sufficient to from that for newly appointed school 


TABLE IT. TRAINING Procrkams, Scnoor HEALTH Service, BUREAU oF ScHooL HEALTH 
DEPARTMENT OF HEALTH 


NO. OF 
SESSIONS HR. /SESSION 
. Sete | Me dieal conference observation rey iew t ~ 
| Teacher—con ference-observation-review t 2 
School Physician—training program—6 weeks 32 3 
®. In-service ~ Child and School Health Physicians lecture S 2 
courses, early childhood through adolescence 
3. Graduate Columbia School of Public Health students 8 3 
theory and practice of school health, including 
field observation for physicians, nurses, public 
health educators, health officers, ete. 
guarantee the best in school health physicians but the broad general prin- 
practice. A notably useful device to ciples of a school health service pro- 
give the individual physician a_ per gram are ineluded in both. (See Table 


sonal interest in his work is to have — [[,) 


regular monthly meetings of local 
. P <— ‘ SUMMARY 
groups of school physicians at which 


they present cases of medical and pub- Instructional and training programs 
li¢ health interest which they en-_ in theory and practice of school health 
counter in the school medical room. service, elementary and secondary 


The subject matter for discussion is have been described. The programs 
determined by the physicians them- are adapted to the needs and time 
selves, the only limiting feature being ayailable for personnel coneerned, 
that it pertains in some fashion to namely, the student teacher, the medi 
solving health problems of the school- 





“ie ; cal student, the newly employed schoo! 
age child Often they invite a special- physician, and the graduate public 
-  Sppeeyee & edical subject health student. The training of the 
+0 participate publie health nurse in school health 
GRADUATE SCHOOL HEALTH COURSE service, obviously of the vreatest im- 
At the Sehool of Publie Health, Co- portance, has not been ineluded in 


lumbia University, a course in school this paper since it will be described 
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elsewhere. It is part of an over-all 
six-month in-service training given to 
all newly appointed nurses. 

It will thus be seen that for a well- 
rounded instructional or orientation 
course in school health service with a 
view to the future as well as to im- 
mediate needs, not only the newly 
employed physician, but the future 
schoolteacher, the medical student, 
and the public health nurse must be 
grounded in at least basie understand- 
ing of its purpose and importance in 
the community. It is only by pa- 
tiently laying the groundwork that 
finally a sound and effective school 


health service program can be attained 
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CHILD CARE IN 


HLARRY 
NEW 


GANDA, 


is situated in the east-central part 


a British protectorate, 


U 


of Africa. Together with Kenya and 
Tanganvika on which it abuts, and 
Zanzibar, coral island, it makes up 
the area known as British East Africa 


Fig. 1 The 


of approximately 


population consists 


5,000,000 Africans. 
».000° Europeans, principally Dritish, 


and 50,000 Indians. The Africans are 


gentle, quiet, unaggressive, and eas\ 
going. An interesting feature, pointed 
out by Dr. Hugh Trowell, specialist 
physician, Uganda Medical Service in 
Kampala, is the frequent similarity 
in body configuration and hair dis 
tribution of the sexes, an observation 
which has also been made for the 


American Negro. Men have little hair 
on the body, the pubie hair is often 


transversely limited above as in the 
female, and baldness is rare. The 
women have short hair on the head, 
and narrow pelves, often showing 


android tendencies and configuration. 


The birth rate is high but child- 
bearing often ceases after 50 years 
of age Women generally marry at 
IS to 22 years, men at about four 
vears older. Women have their first 
child at about 19 to 23 vears of age. 
Sex interest is often low. Homosexu 


ality is extre mely rare. 


The average weight at birth is 
lower than that of white American 
children (average 5.04 kilograms for 
first-born males, average for white 

From the Department of Pediatrics, Coll 
f Medicine New York University-Bellevut 


Medical Center. 
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BAaKWIN, M.D. 
York, N. Y. 


males 5.38 kilo- 


Negro 


males, all parities, 5.10 kilograms. ) 


American. first-born 


grams, average for American 


A considerable proportion of the new- 


Oo Fr 


born infants weigh less than » kilo- 
hut 


well 


grams the small ones generally 


do and presumably many of 


these are full term. Breast feeding is 
practiced universally. 
Although the 


monstrative they are affectionate and 


mothers are not de 
keep their babies in close contact with 


their own bodies, Child eare is per- 
missive and discipline is almost non- 
existent. Little effort is made at toi- 


let training until the child can walk. 


Babies are nursed until they are 
about 18 months to 2 years of age. 
At weaning, the baby is separated 
from the mother and turned over to 
the grandmother. At this time the 
mother often absents herself com- 
pletely from her baby with the 


thought that this will facilitate wean- 
the the children 
and 


Unlike adults, 


ing. 
are active animated and_ play 
much like American children. 

Exact data 
the childhood death rate is extremely 
that 
about six out of ten children survive 
to the ag 
less than half to adult life. 
of death 


disturbances, untreated 


are unobtainable but 


hich. Trowell estimates only 


of 5 years and probably 


The most 


frequent causes are nutri 


tional re- 


spiratory infections, complications of 


measles and whooping cough, and 


malaria. 
Malaria is common in ehildren and 


is seen even in infants. Though gen- 
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erally mild it is sometimes severe 
and the death rate in infants is con- 
siderable. Those who recover carry 
permanent immunity against the se- 
verer manifestations of the disease. 
Hookworm infestation is widespread, 
but is not often accompanied by se- 
vere anemia. 

As among Negroes elsewhere sear- 
let fever is rare, but measles, whoop- 
ng cough, chicken pox, and mumps 


ire as common as in other groups. 


BC.- Belgian Congo 


Ug. - Uganda 
Tg - Tanganyika 
K. - Kenya 





Fig. 1 Map of Africa showing British East 
Africa and the Belgian Congo. 


Congenital anomalies are less fre- 
quent than in the white population. 
Though syphilis is rife among the 
adults, congenital syphilis is uneom- 
mon in infants and appears to run 
a mild course. 

According to Allison, siecklemia is 
present in about 19 per cent of the 
Baganda tribe. Sickle-cell anemia is 
not uncommon and probably occurs 
in about 1 per cent of Baganda ba- 


bies. 
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Enuresis is observed in children 
and even among the students at the 
Among the Zulus in 
South Africa a favored method of 
treatment is to make incisions in the 
face and trunk to let out the ‘‘bad 
blood.’”’ 


citis and allergic disease is very low, 


University. 


The incidence of appendi- 


as is that of acute rheumatism and 
chorea. 

The Mulago Hospital——There were 
about twenty-five African children in 
the ward at Mulago Hospital, Kam- 
pala, when I visited it early in August, 
1953 (Fig. 2). The ward is part of 
the Uganda Medical Department and 
the Makere University Hospital. It 
is staffed by British physicians of the 
University faculty, assisted by Af- 
rican physicians. Makere University 
is for all races in British East Africa 
but at present the students are al- 
most entirely African. The faculty is 
British. The children’s ward is under 
the direction of Dr. Hugh Trowell 
whose duties include the medical care 
of adults as well. In addition to the 
regular staff, investigators are sent 
out from England to carry on special 
studies. At present Dr. R. A. F. Dean 
is at Kampala studying kwashiorkor, 
and Dr, Allison is studying sickle- 
cell anemia. 

The service is adequately equipped 
to earry out the routine urinary, 
hematologic, chemical, bacteriologiec, 
and x-ray examinations, all of which 
are under the direction of European 
physicians assisted by African phy- 
sicians and technicians. 

Nursing is done by African girls 
under the direction of an English 
supervisor or Sister, Miss E. Dentith. 
The African girls are conscientious, 
interested, good-natured but, with 
rare exceptions, entirely lacking in 
initiative. 
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Mothers, sometimes grandmothers, 
stay in the hospital with the chil- 
dren. They remain at the bedside 
during the day and sleep on the floor 
alongside the beds at night. The hos- 
pital supplies their food. No Af- 
rican mother in Uganda would allow 
her child into the hospital unless she 
could be with him. The mothers sup- 
ply all care except giving mediea- 


tions. assisting at treatments and 
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Cicely Williams in 1933 in native 
children of the Gold Coast and since 
then has been recognized by others 
throughout tropical Africa, in eer- 
tain regions of America, and in Asia. 
The ‘‘Mehlnihrschaden’’ widely dis- 
cussed in the German literature of 
two or three decades ago is probably 
the same disease. The onset in Uganda 
is usually in the seeond or third 


vears of life, from a few weeks to 





Fig. 2 Children's Ward, Mulago Hospital Kampala, Uganda 


the like. Occasionally sick orphans 
are admitted. Almost all of these 
die if they stay long in the hospital, 
so that efforts are made to get them 
adopted. 

The illnesses from which the pa- 
tients were suffering when I visited 
the ward were kwashiorkor (six 
eases), malaria, sickle-cell anemia, tu- 
bereulosis, nephritis probably 
mixed 2 undernutrition, hookworm, 
suppurative arthritis (salmonella 

Kwashiorkor—Kwashiorkor (Figs. 
} and 4) is a severe nutritional dis- 
turbance of early childhood. The 


disease was first described by Dr. 


several months following weaning 
from the breast. It is oceasionally 
seen during the first year when, be- 
cause of pregnancy or illness or other 
reason, the mother stops breast feed- 
ing or has little breast milk. It is 
rare during breast feeding. The prin- 
cipal symptoms are edema, frequent 
watery stools containing undigested 
food particles, undernutrition, skin 
lesions, brown, soft, seanty hair. The 
appetite is generally poor. 

Prominent and constant in kwashi- 
orkor are the psychologic changes. 
The children are dull, apathetic, and 


miserable (Clark They rarely ery 
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r scream but show their unhappi- 
iess instead by whimpering. The 
\frican child, fearing the European 
physician, generally resists examina- 
tion actively. Not so the child with 
kwashiorkor. His apathy is so great 
that he submits without any show of 
fight. He moves very little and, when 
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among the most striking evidences of 
cure in kwashiorkor. 

Kwashiorkor is probably, basically, 
a protein deficiency disease which 
may be associated with other defi- 
ciencies. Tropical infections are also 
usually present. Treatment by feed- 
ing skimmed milk has reduced the 





Fig. 3.—Child with kwashiorkor, showing marked edema. 





Fig. 4.—Child convalescing from kwashiorkor 


The child shows well the emaciation, the gen- 


eralized skin depigmentation, and the hair changes. 


placed in one position will remain 
there a long time. He is often irri- 
table when disturbed. Trowell (per- 
sonal communication) says that ‘‘if 
you see a child smile, he hasn’t 


kwashiorkor.’’ The changes in be- 


havior and emotional response are 





mortality from about 60 to about 15 
per cent. 

Trowell is of the opinion that a 
large proportion of African children 
in the second and third years of life 
show signs of mild kwashiorkor. 
They are underweight, the hair is 








434 THE 


brown and soft, instead of jet-black 


and firm, and the serum albumin is 


reduced. When treated as for kwash- 


iorkor with skimmed milk, these 


changes return to normal. 
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scientiously. The work is carried out 
by African assistants under the di- 
rection of European physicians. 

A baby health Ruanda- 
Urundi where an 


SeSSION 1n 


we visited is an- 





Kisenyi, Belgian Congo Native 


women with their 


babies at the Baby Health Station 





Kisenyi, Belgian Congo. 


BELGIAN CONGO 


An active publie health program is 
| | 


under way in the Belgian Congo. 
Health stations (Figs. 5 and 6) have 
been set up where the babies are 
weighed, feeding advice offered, in- 


oculations against diphtheria and tet- 
anus given, and vitamins dispensed. 
The women appreciate the value of 


these clinics and attend them con- 


African 


assistant at Baby Health Station. 


The wait 


in informal eues, standing or 


imated spectacle. women 
lolling 
on the ground in the warm sun, chat- 
tering and laughing, their babies on 
their backs or in their arms suckling 
at the breast. The costumes are gay 
and bright colored, but the skimpy 
bodices would be hardly aeceptable 
group apart 
are the tall, graceful, dignified Wa- 


in Western society. A 




















BAKWIN: CHILD CARE IN 


tussi women, draped in white like 
the ancient Greeks, the woolly hair 
atop their small heads elaborately 
dressed. 

Outstanding work is being done by 
Dr. Carl Becker of Pennsylvania at 
the American  Interdenominational 
Mission ¢linie in Oicha. Among many 
ill patients whom we saw at his hos- 
pital were several hundred lepers. 
Dr. Becker’s work is widely appreci- 
ated all over East Africa and even in 
South Afriea. 
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Though Negro men may marry 
pygmy women, Negro women never 
marry pygmies. 

The pygmies live in tiny huts un- 
der the trees. They wear no clothes, 
only loin cloths. Their villages which 
consist of about 150 persons are tem- 
porary. They move frequently, gen- 
erally staying only two or three 
months in a place. They move be- 
cause, by that time, the game will 
have been frightened away. More- 
over, the camp will have become 





Pygmies.—The pygmies (Fig. 7) of 
the Belgian Congo are concentrated 
in the Ituri region, a dense forest 
plentifully supplied with rain for ten 
months of the year. Here the pygmies 
live under the forest trees and main- 
tain an almost symbiotie relation with 
the Negroes whom they supply with 
meat and honey, in return for which 
they receive bananas, ax blades, 
knives, and arrowheads. The Negroes 
look down upon the pygmies whom 
they regard as a_ species apart. 





the Ituri Forest. 


malodorous, even by pygmy stand- 
ards, from human refuse. 

Children are greatly desired by the 
pygmies and are treated with care 


and affection. A childless marriage 


often leads to separation. According 


to Dr. Boris Adé (loc. cit.) the mean 
weight of pygmy babies at birth is 1.7 
kilograms. Babies are nursed for about 
two vears during which time the par- 
ents abstain from coitus. Twin births 
are said to be rare. It is customary to 
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do the weaker one. De- 
formed children are treated similarly. 

Shortly after birth the infant is 
wrapped in soft fiber napkins made 


away with 


from leaves. After several weeks the 


elbows and knees are wrapped in 
180 — 
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Fig. 8 Growth in height of pygmy boys. 
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Fig. 9.—Growth in weight of pygmy boys 


believed to 


The bandages 


bandages which are 
strengthen the joints. 
kept until walking is 
established. 


Protrusion of the navel is frequent. 


are on well 


Bowlegs are also common but they 


generally correct themselves. Com- 
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mon illnesses among the children are 
yaws, ophthalmia, and fevers. Clin- 
ical syphilis is rare. The death rate 
is high. 

Growth curves of pygmy boys from 
10 weeks to 13 years are compared 
with similar data on American boys 
(Bakwin Bakwin, 
data) in Figs. 8 and 9. 


and unpublished 

Body size 
measurements of newborn pygmies 
are not available, but it would appear 


that they are not a great deal smaller 


than American children at birth. 
Pygmy boys lag behind American 
hoys at every age level. The dis- 


crepancy increases sharply after the 
sixth year. The pygmy boys fail to 


show an adolescent growth spurt. 


Similar differences are shown by the 


pygmy girls. Data on pygmies are 


of questionable reliability because 
ages are not known with any accu- 


racy. 
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MUCORMYCOSIS OF THE CENTRAL NERVOUS SYSTEM ASSOCIATED 
WITH THROMBOSIS OF THE INTERNAL CAROTID ARTERY 
CAPTAIN FRANCIS P. Martin, Major JOHN M. LUKEMAN, CAPTAIN ROBERT F. 
RANSON, AND LIEUTENANT COLONEL LEo J. GEPPERT, MEDICAL CORPS, 
UNITED STATES ARMY 


REVIEW of the medical litera- 
ture revealed no recorded eases 
of mucormycosis of the central nerv- 
ous system in infancy. There have 
been six reeorded in 
** Five of these were in 


cases 
adults." * 
diabetics. Equally rare in infaney is 
carotid artery thrombosis. Of the 
fifty-two reported cases of arterial 
thrombosis in infaney, only two in- 
volved the earotid artery.” Because 
if its rarity and interest, the follow- 


ing case is presented. 


CASE REPORT 


A 214-month-old white male infant 
was admitted to the Pediatrie Service 
of Brooke Army Hospital on July 31 
1951, because of swelling of the left 
eye of four days’ duration. Approxi- 
mately two weeks prior to this admis- 
sion the child developed diarrhea and 
was admitted to a private hospital 
where he was treated with chemother- 
apy and parenteral fluids. After sev- 
eral days of treatment, swelling of the 
left eye was noted and he was trans- 
ferred to Brooke Army Hospital. The 
child was born of a normal spontane- 
ous delivery following an uneventful 
pregnancy. Tis birth weight was 6 
pounds 8 ounees. He was fed an 
evaporated milk formula with vitamin 
supplements. Developmental history 
was normal. The mother had congeni- 
tal syphilis but was adequately treated 
prior to the birth of this child. The 
remainder of the family history was 
not significant. 





From the Pediatric and Laboratory Serv- 
ces, Brooke Army Hospital, Brooke Army 
Medical Center, Fort Sam Houston, Texas. 





Physical examination on admission 
revealed an extremely dehydrated, 
marasmic 244-month-old infant with 
obvious swelling of the left orbit and 
the left side of the face. The temper- 
ature was 101.6° F., pulse 140 per 
minute, and respirations 40 per min- 
ute. The left orbit was swollen and 
ecchymotic. The eyelids were mark- 
edly edematous. The cornea was 
clouded and the fundus could not be 
visualized. The right eye appeared 
normal. There was a hard mass ap- 
proximately 5 em. in length and 3 em. 
in width oceupying the left side of the 
face. Exeept for the previously 
mentioned dehydration, the remaining 
physical findings were within normal 
limits. 

Laboratory data on admission re- 
vealed a white blood cell count of 
43,250 with a marked shift to the left. 
The hemoglobin was 5.5 grams. There 
were 11 nucleated red blood cells per 
100 white blood cells. The carbon- 
dioxide combining power was 13 meq. 
per liter with serum chlorides of 122 
meq. per liter. A lumbar puncture 
was performed revealing a clear fluid, 
normal pressure, and Queckenstedt’s 
test. The spinal fluid sugar was 136 
mg. per cent, the chlorides 650 mg. 
per cent, and the total protein 208 
mg. per cent. Blood, spinal fluid, and 
stool cultures were negative for path- 
ogenic organisms. Culture of nasal 
discharges revealed occasional pseudo- 
monas-like organisms. Cultures for 
fungi were not done. X-rays of the 
chest, skull, abdomen, and sinuses re- 
vealed no abnormal findings. 

Parenteral fluids, blood, and electro- 
lytes were administered. One million 
units of penicillin and 0.5 Gm. of 
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streptomycin were given intrave- 
nously in the first twelve hours. These 
were followed by 100 mg. of strepto- 
mycin every twelve hours, and 200,000 
units of penicillin every three hours. 
When no apparent effect was observed 
after forty-eight hours, penicillin was 
discontinued and intravenous Chloro- 
mycetin and sulfadiazine were added 
to the regime. He became hydrated 
and the serum electrolytes returned 
to normal (sodium 157.5 meq. per 
liter, potassium 5.3 meq. per liter, and 
chloride 99.8 meq. per liter). The red 
blood eount and hemoglobin ap- 
proached normal. 
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critically ill. He had several convul- 
sions. The respiratory obstruction be- 


came more severe and his general 
condition failed to improve. Finally 


on the evening of the fourth hospital 
day, he expired. An autopsy was per- 
formed approximately thirteen hours 
after death. 

Autopsy Findings.—The skin cover- 
ing the left side of the face was 
gangrenous. The underlying buceal 
fat pad was indurated and swollen. 
The contents of the left orbit inelud- 
ing the globe were necrotic. The or- 
bital surface of the left frontal lobe 
was necrotic. There was a laminated 





Fig. 1 Face of ving gangrene of 


prior 


patient sho 


Despite therapy the swelling of the 
orbit and face became more pro- 
nounced, First the left the 
head and then the entire head became 
edematous (Fig. 1 The pharynx and 
tongue also became edematous, caus- 
ing respiratory obstruction which was 
relieved by a rubber pharyngeal air- 
way. On the third hospital day the 
left side of the cheek showed begin- 
ning gangrene. The gangrenous area 
spread rapidly to inelude the entire 
left side of the face. In spite of con- 
tinued therapy, the child remained 


side of 


left 


side and swelling of eye twenty-four hours 


death. 


thrombus of the left internal carotid 
artery extending into the left ophthal 
mie artery (Fig. 2). The eosphagea! 
mueosa was ulcerated. There were a 
few areas of fibrinous pleuritis and 
the lungs were moderately edematous 
The remainder of the gross examina 
tion was not significant. 

Microscopic examination revealed 
extensive necrosis and an intense in 
flammatory reaction in all the in- 
volved tissues. Particularly promi 
nent in these tissues were thromboses 
and inflammation of blood vessels 
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‘ig. 2 Cross section 





Fig. 3 Section of internal carotid artery wall containing nonseptate branching hypha. (H & 


AL: 





left 
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internal carotid artery at level of ophthalmic artery, showing 
thrombus. (H & EF, x40.) / 






x970, reduced 1%.) 
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Innumerable large nonseptate hyphae 


were found in all the involved tissues 
as well as in most of the other organs 
Fig. 3 showed 
an affinity for blood vessels, invading 
their walls and not infrequently oe- 
cluding their lumina (Fig. 4 The 
walls of the thrombosed internal ea- 
rotid artery were heavily invaded by 
Hyphae were also 
observed in large numbers in the left 
globe and orbit, the left side of the 
face and its underlying tissues, the 
meninges, the esophagus, the pleura, 
the lungs, the pancreas, and the bone 


These organisms 


these organisms. 


‘ross section of 
and 


branch of ophthalmic 
lumen of the 


vessel. 
marrow. In all these organs the af- 
finity for blood vessels was quite ap- 
parent. These hyphae were 100 to 200 
microns in length and 10 to 20 mierons 
in diameter. They demonstrated the 
morphology of the mueor species as 
other authors.’ 
(Cultures for fungi were not obtained. 


deseribed by s 
COMMENT 


The mucor species is a nonseptate 
the 


It gives rise to numer- 


vegetative mycelium of class 


Phycomycetes 
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ous sporangiophores of unequalled 
length which branch irregularly and 
bear terminal sporangia.’ These 
sporangia are produced only in the 
walls of the bronchi where oxygen is 
abundant. In other tissues the organ 
ism grows as a coarse mycelium." 
This organism has been a very un 
common pathogen in man. It is known 
to produee paronychias in orange 
pickers, and occasional cases of otomy- 


cosis. It not infrequently is a see- 


artery, demonstrating massive invasion of walls 
(H & E, ! 


x470, reduced 1%.) 


ondary invader in chronic pulmonary 
infection and occasionally is the pri- 
mary cause of pulmonary disease. 

the 


cases of mucormycosis of the central 


Five of previously reported 


nervous system were in diabetic 


adults.*:** In all of these eases the 
eye was involved, and the portal of 
entry for the organism was thought 


to be the eye or the paranasal sinuses. 


In the sixth ease, reported by Paltauf' 
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n 1885, the primary infection was in 
he lungs, but metastatic abscesses de- 
eloped in the central nervous system 
nd other organs before death. 

The case presented here is the first 
nucor infection of the central nervous 
system reported in an infant. It bears 
a striking resemblance to those re- 
ported by Gregory and associates* but 
no evidence of diabetes was found. 

In recent years, interest in mycotic 
infeetions has been steadily increas- 
ing. In 250,000 admissions to the 
Duke University Hospital, Smith’ re- 
ported 207 eases of mycosis. None of 
these were mucor. Infection of the 
central nervous system by fungi oe- 
curred in ten cases among 17,400 
autopsies at the Johns Hopkins Hos- 
pital."° At the Mayo Clinic, five of 104 
metastatic brain abscesses were due to 
mycotic organisms." 

Although the incidence of general- 
ized severe mycotic infection is still 
low, the question, “Are fungus infee- 
tions increasing as a result of anti- 
biotic therapy?” has been raised. This 
question has been well answered by 
Kligman'? who believes that if the 
bodily defenses of a patient are low- 
ered by serious illness, malnutrition, 
surgical trauma, or old age, antibiotic 
therapy may destroy the normal bae- 
terial flora of the body and allow 
‘opportunistic fungi,” which ordi- 
narily have a low degree of virulence, 
to produce fatal infections. In this 
way, antibiotics may have been an in- 
direet cause of mycotic infection in 
this infant with severe diarrhea and 
dehydration. 

The etiology of arterial thrombosis 
in infaney is obseure. Gross°® thor- 
oughly reviewed the literature and 


lists sepsis, congenital heart lesions, 
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trauma, faulty closure of the ductus 
arteriosus, and thrombosis of a non- 
funetioning umbilical artery extend- 
ing outward. He felt that infection was 
a rare cause of thrombosis of a large 
vessel. Other authors reported simi- 
lar etiologies.’* ' 152% 1% 8 Tn addi- 
tion, they suggest constricting amni- 
otie bands, angiospasm,'® and “intimal 
agglutination” due to injury of arter- 
ies following difficult deliveries.?° 

In the case presented, the throm- 
hosis was apparently due to infection. 
The known affinity of the mucor or- 
ganism for blood vessels makes it a logi- 
cal offender. Increased viscosity of the 
blood resulting from dehydration may 
have been a contributing factor in the 
production of this thrombosis. 

The diagnostie findings in arterial 
thrombosis are due to absent blood 
supply in the affected area. Diagnosis 
of arterial thrombosis in an extremity 
is relatively easy while “damage to 
the brain by arterial occlusion may 
produce a elinical picture which is 
easily recognizable or extremely con- 
fusing.”” The condition may be as- 
sociated with convulsions and loss of 
consciousness. The onset may be sud- 
den or insidious and the neurologieal 
findings may be foeal or bizarre and 
nonloealizing. An interesting finding 
in the case presented was the marked 
increase in all the spinal fluid find- 
ings. In retrospect this is thought to 
be due to actual necrosis of brain tis- 
sue. 

Treatment of the conditions dis- 
cussed is chiefly supportive. When an 
effective therapeutic agent is avail- 
able, infection should be vigorously 
treated. Potassium iodide may be of 
some use in the treatment of infection 


with mucormycosis. 





THE 


SUMMARY 


The first reported case of mucormy- 


cosis of the central nervous system in 


The 


have 


infancy has been presented. 


mucor organism is believed to 
produced the third recorded case of 
infantile carotid artery thrombosis. 
The unusual ability of this fungus to 
blood 


lumina 


invade vessels and to oeclude 


their has been out. 
The role of antibiotie therapy in my 
No ef- 


fective therapy is known for this con 


pointed 


cotie infection is discussed. 


clition. 
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POISONING FROM NAPHAZOLINE (PRIVINE) 


HYDROCHLORIDE 


JAMES B. GILLESPIE, M.D. 
URBANA, ILL. 


APHAZOLINE (Privine) hydro- 
LN chloride 


constrietor used especially in the nose. 


is a potent local vaso- 
l’requent use as nose drops commonly 


results in ‘‘rebound’’ congestion of 
the mucosa, although renewed applica- 
tion continues to produce brief con- 
that in- 


discriminate use of any nose drop is 


striction.' It is recognized 


an unwise procedure and that many 


patients use such preparations too 


frequently without knowledge of 


and contraindiea- 


> Fortunately, 


their limitations 


tions.” toxie re- 
actions are usually confined to mild 
local or rare systemic effects. 
Waring" 
in whom intranasal or ingested naphaz- 


reported three children 


oline hydrochloride produced — seda- 
In each instanee, mild drowsi- 


The 


intravenous 


tion. 
only 
that 
and 


ness was the symptom. 


author reported 


doses in rats dogs produced 


hyperpnea, gross muscle spasms, ocea- 
reflex and 


sional hyperexcitability, 


convulsions. The effects of fatal doses 


suggestively resembled acute epi- 
nephrine deaths. 

Two reported children treated with 
intranasal naphazoline hydrochloride 
developed pallor, shallow respirations, 
and mild lethargy.’ Hainsworth* re- 


more severe reaction in a 


child 


ingestion of an estimated 3.0 


ported a 


22?-month-old following aee¢i- 
dental 
to 4.0 ee. 


Irritability, 


of the 0.1 per cent solution. 
bradyeardia, lethargy, 


pallor, gasping respirations, dilated 


pupils, hypertension, and cold clammy 


From the Department of Pediatrics, Carle 
Memorial Hospital and Carle Hospital Clinic. 


skin were the findings in his patient. 
In all reported cases of poisoning or 
naphazoline 


hypersensitivity from 


hydrochloride, recovery has been 
complete, usually within six or eight 
hours. 

the relative rarity of 


from 


Because of 
reports of severe intoxication 
Privine, we are reporting two small 
children with alarming reactions from 
ingestion or intranasal instillation of 
the preparation. The dangerous 
potentialities of this preparation in 
childhood are evidenced by the c¢lini- 


cal picture in each instance. 


CASE REPORTS 


Case 1.—D. D., female, aged 314% 
years, was seen on Sept. 28, 1953. She 
had had instilled at 2:30 p.m. into her 
nostrils an unknown quantity (esti- 
mated than 5.0 ec. by the 
mother) of 0.05 per cent Privine 
hydrochloride solution. One-half hour 
subsequently she had become pale 
and limp and the skin had become 
cold and clammy. She was brought 
immediately to the hospital and was 
examined within one hour after the 
nasal instillation. 


less 


Examination disclosed a conscious, 
pale, highly irritable child with cold, 
clammy skin. At intervals she cried 
out with ‘‘pains in the _ head.’’ 
Respirations were slowed. Rectal 
temperature was 99.4° F., pulse 60 
heats per minute, and blood pressure 
unobtainable. The pupils were of 
moderate size and reacted to light. 
Explosive vomiting occurred once. 
She appeared seriously ill and in 
collapse. 

She was hospitalized and observed, 
but no specific therapy was given 
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other than to provide added warmth. 
During the early evening hours she 
the skin was and 
moist, and the bradycardia persistent. 
In the late evening she fell 
without sedation and slept all night. 
On the following morning 
alert and cooperative, and the skin 
was pink and warm. The temperature 
99.0° F., pulse 120 per 
minute, and blood pressure 85/54. A 
complete physical examination at this 


was restless. cool 


asleep 


she was 


was beats 


time was noninforming. Urinalysis 
was negative, and an eleetrocardio- 
gram was within normal limits. <A 


count was in the 
normal range except for a leukocyte 
eount of 17,600. Recovery 


apparently complete 


2—D. P., 
years, the son of a physician, was not 
observed; the history and observations 
were reported in a personal communi- 
cation by the phvysician-father. The 
child had ingested an unknown quan- 
tity of 0.05 per cent Privine hydro- 
chloride solution. Within thirty 
minutes he had appeared drowsy and 


complete blood 


was 


CASE male, aged 21% 


had been unresponsive. Pallor, cold 
moist skin, and drowsiness had been 
prominent. THe had been taken im- 


mediately to a hospital and on arrival 
had flaccid and 
pulseless, and apparently had expired. 


been uneconselous 


An intravenous infusion ot 5.0. per 
cent dextrose in water had _ been 
started. Within minutes after initia- 


tion of the infusion his condition had 
improved, and within four to six hours 
he had appeared normal in all respects. 
During the acute phase his condition 
had critical that there had 
been no time for physical examina- 
tion or pulse, blood and 
temperature determinations. 


been SO 


pressure, 


COMMENT 


Naphazoline (Privine)  hydro- 
chloride is one of a series of imidazo- 
the 


l-naphthyl-methy! 


line derivatives, chemical name 


being 2 -2-imidaz- 


oline hydrochloride. It is primarily 
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a vasoconstrictor possessing the chief 


epi- 
The 


commercial preparation is an isotonic, 


pharmacological properties of 


nephrine on peripheral vessels. 


buffered, aqueous solution, adjusted 
at a pH of 6.2 to 6.3 and available in 
0.05 and 0.1 per cent concentrations. 
The 


mended 


coneentration is  recom- 


the patient, the 


first 
for use by 


second streng*h being reserved for 
direct use by the physician. 
The incidence of systemic reactions 


child- 
frequent. 


to Privine hydrochloride in 


hood apparently is not 
However, the possibility of severe re- 
actions is to be considered when the 
medication is used to treat patients 
of the The 


principal systemic manifestations of 


younger age groups. 
poisoning are bradyeardia, bradypnea, 
lethargy, hypertension, cold clammy 


skin, 


temperature. Despite the severe clini- 


and normal or subnormal 


eal picture of poisoning in childhood, 


recovery has been complete after 


several hours in all documented cases. 
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TRACHEOTOMY IN AN ELEVEN-WEEK-OLD INFANT WITH 


BULBOSPINAL POLIOMY ELITIS 


CASE Report AND BRIEF SUMMARY OF THE LITERATURE 
Percy Barsky, M.D. 
WINNIPEG, MANITOBA 


ASES of poliomyelitis in infants 

under 6 months of age are rela- 
tively few. In 1918, Gunewardene’ 
recorded the history of an infant 12 
days old who had extensive spinal 
poliomyelitis and recovered. Bier- 
mann and Piszezek,? in 1944, reported 
a case of poliomyelitis on the eleventh 
day of life, with fatal termination on 
the sixty-seventh day. The infant 
had been exposed for ten minutes to 
his mother, who showed signs of polio- 
myelitis on the first post-partum day, 
and who died three days thereafter. 
In 1948, Harm and Weidenthal* de- 
scribed a case of polioencephalitis in 
a 3-week-old infant. In a review of 
the literature since 1870, Mouton and 
associates* could find only seventeen 
cases in infants under 6 months. They 
went on to record ten more eases of 
their own which oceurred in_ the 
county of Los Angeles in 1948. Dur- 
ing the 1950 epidemic in Northern 
Ireland, McConnell reported the dis- 
ease in ten infants under 6 months 
of age, out of a total of 248 eases ad- 
mitted to the Northern Ireland Fever 
Hospital. One of the youngest pa- 
tients in the literature was that of a 
5-day-old infant with polioencephali- 
tis. This was reported by Baskin, and 
co-workers.’ In 1950 five cases among 
infants during the neonatal period 
were reported from New York City by 


Abramson and associates.” The yvoung- 


est in their group was 4 days old. 


Address: Children’s Hospital 
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It is generally accepted that until 
the sixth month of age, infants possess 
a passive immunity to poliomyelitis. 
The foundation for this belief was the 
work of Ayeock and Kramer" in 1930. 
They showed that serum from the 
cord blood of ten out of twelve new- 
born infants possessed the same neu- 
tralization power to poliomyelitis vi- 
rus as did the blood serum of their 
mothers. While the incidence of poli- 
omyelitis in pregnant women is in- 
creased,® in no instance has the fetus 
shown evidence of the disease at birth. 
The appearance of poliomyelitis be- 
fore the fifth day of life would indi- 
eate infection in utero. Though the 
virus is usually limited to the gastro- 
intestinal tract and the central nerv- 
ous system, it has been isolated from 
the blood.* This fact indicates that the 
fetus of a mother ill with poliomyelitis 
could be infected via the placenta in 
the course of a maternal viremia. 

During the 1952 epidemie of infan- 
tile paralysis in Manitoba, over 250 
children under the age of 15 years 
were admitted to the Children’s Hos- 
pital of Winnipeg. There were fif- 
teen cases in children under the age 
of 12 months. Seven patients with 
this disease were under 6 months of 
age. 

The following report concerns an 
infant 11 weeks of age, with bulbo- 
spinal poliomyelitis, who had a trache- 
otomy performed and who was con- 
fined to a Drinker-Collins respirator. 








THE 


CASE REPORT 

Baby A. C., aged 11 weeks, was ad- 
mitted Oct. 29, 1952. This male in- 
fant was born on Aug. 10, 1952, of 
a normal nine-month pregnancy. His 
course was quite satisfactory until Oc- 
tober 20, when it was noted he had 
a slightly elevated temperature. The 
mother that when he 
cried he made no sound. He appeared 
listless during the following five days, 
the mother that the 
reacted sluggishly to his ex- 
ternal environment. A few days pre- 
viously he had been in contact with 
a 5- and 4-year-old brother and sister 
both of whom developed poliomyelitis. 
On October 27 definite 
drooping of his upper evelids. 

On October 28 he was admitted to 
another hospital with a temperature 
of 98.2° F. The respiratory rate was 
50 per minute, and the pulse was 110. 
Lumbar puncture revealed a_ clear 
fluid under normal pressure and with 
a total of 60 cells per cubic millimeter 
(49 lymphoeytes, 11 polymorphonu- 
clears 

At 1:30 a.m. of the next day (four- 
teen hours after admission) it was 
noted that the respiratory rate was 
60 per minute and was shallow and 
very irregular. Thirty minutes later 
the infant was transferred to Chil- 
dren’s Hospital. 


also observed 


and observed 


she noted a 


There was no cyanosis on admis- 
sion, but the child’s range of respira- 
tion was shallow and the rate was 70 


per minute. The infant had an overly 
alert and anxious countenance. He 
was experiencing severe difficulty on 
inspiration. The respiratory move- 
ments were restricted to the dia- 
phragm and sternomastoid muscles. 
Almost all of the breathing was done 
by the accessory muscles of respiration. 
There was no pooling of secretions, 
and the only overt clinical neurologi- 
eal’ findings were a left facial paral- 
vsis, as well as some weakness of the 
hip abductors, the inward and out- 
ward rotators, and quadriceps on the 
left side. There was no other muscu- 
lar involvement. 
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Thirty minutes later the child’s ree- 
tal temperature was 99° F., pulse 152; 
the respiratory rate was 52 and grossl\ 
irregular. The respirations became 
progressively more labored, and the 
child began to develop difliculty in 
handling pharyngeal and oral secre- 
tions. 

It had become apparent that due to 
his inability to swallow, oropharyngeal! 
obstruction had developed. There was 
marked pooling of secretions in the 
upper respiratory tract. Beeause of 
the rapid deterioration, the child was 
placed into a tank respirator. Almost 
immediately it was observed that this 
measure decreased his respiratory dis- 
tress, and it was decided that a trache 
otomy would have to be done before 
the respirator could used with 
safety and benefit by the infant. The 
indications for tracheotomy here were: 
(1) to maintaining a clear 
unobstructed airway, and (2) to pre- 
vent aspiration of secretions deep into 
the lung by the action of the respirator. 


he 


assist in 


The immediate postoperative result 
in this child was most dramatic. His 
color improved almost at once. Tis 
respirations became less difficult and 
secretions were easily suctioned via the 
tracheotomy tube. Shortly after the 
procedure, the infant fell into a restful 
sleep. He was placed into a Drinker- 
Collins respirator maintained at a 
negative pressure of 20 mm. of water, 
and a respiratory rate of 28 per min- 
ute. 

Nothing was given orally, but Esto- 
pen 300,000 I.U. daily, plus 75 ¢.e. of 
10 per cent Travert followed by 150 
ec. of 5 per cent Travert mixed with 
75 e.e. of Darrow’s solution were given 
intravenously. The child was main- 
tained on intravenous therapy via sealp 
vein for the next eight postoperative 
days. He was given fluids equal to 50 
e.e. per pound of body weight per day, 
consisting of 10 per cent and 5 per 
cent Travert in water, plus Darrow’ 
solution, vitamin K, and intravenous 
multivitamins. Estopen and intrave- 
nous Aureomyein were also adminis- 
tered postoperatively. Continuous oxy- 
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gen and steam were given via the 
tracheotomy tube. 

The child’s course during the first 
postoperative days was uneventful. 
Within twenty-four hours after the 
tracheotomy it was possible to remove 
the infant from the respirator for a 
twenty-minute interval without caus- 
ing any respiratory distress. After 
about eighteen hours the child began 
to coordinate with the respirator. Ex- 
cept for two brief blue spells while out 
of the machine on the third and fourth 
postoperative days, his course was un- 
eventful. It became possible to remove 
the child from the tank for periods up 
to one hour. 

By the eleventh postoperative day 
he had progressed so well that he could 
stay out of the respirator for periods 
up to ninety minutes. There were 
minimal signs of skeletal involvement; 
the child was alert and showed no cere- 
bral involvement. 

By the seventeenth postoperative 
day the child was swallowing well, and 
tolerated his feedings. His color was 
good while out of the respirator, and 
the tracheotomy tube was removed. 

On the twenty-seventh postoperative 
day the child was discharged from the 
hospital with no evident sequelae. 

The infant was seen again at 22 
weeks of age. The tracheotomy wound 
had healed satisfactorily, and the only 
clinical evidence of the child having 
had poliomyelitis were his weak hip 
abductors and inward rotators. 


DISCUSSION 
Although poliomyelitis is not eom- 


mon during infancy and must be rare 
during the first month of life, several 


known eases have been reported. <A 


of the literature revealed 


previous patient in whom tracheotomy 


review no 
had been performed successfully, for 


life. This 


this disease, so early in 
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case demonstrates that the indications 
for tracheotomy in bulbospinal polio- 
myelitis are no different in an infant 
than they are in an adult. Certainly 
age is no contraindication to tracheot- 
omy. 


SUMMARY 
recorded 


1 A of the 
eases of poliomyelitis in infancy has 


brief report 
been presented. 
11-week-old in- 


poliomyelitis, 


2. The case of an 


fant with bulbospinal 


who required both a tracheotomy and 
a mechanical respirator, has been 
discussed, 

3. This case also demonstrated that 
patients who could not handle their 
oropharyngeal secretions, or could not 
swallow, should not be placed into a 
mechanical respirator before trache- 


otomy was performed. 


The tracheotomy in this case was per 
formed by Dr. Richard Burrell. 
I wish to thank Dr. J. Graf for permis 


sion to publish the case. 
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RADIOTHERAPY IN TUMORS OF CHILDHOOD 


Rauteu F. Putwurps, M.D., ANp HarRoLp W. DarGrEon, M.D., 
New York, N. Y. 


ONIZING 
ment 


the 


diagnosis 


radiation for treat- 


| the 


disease began shortly after Roentgen’s 


as well as 


historic discovery in 1895. In chrono- 
logical comparison with medicine and 
surgery, radiotherapy has been in 
general use only a relatively short time, 
yet it has achieved a position of com- 
parable therapeutic importance to the 
curative measures relied on by phy- 
sicians for many centuries. 

The of to 
present our impressions of the value 
of radiotherapy 
juvenile neoplastic disease. It is not 
to evaluation 


radiotherapeutic 


purpose this paper is 


and limitations in 


intended be critical 
of all 


ported on children. 


a 


results re- 


Several facts must be reealled: 


radiation 


The minimal amount of ionizing 
which will not cause cellu- 
been determined. 
the 


sense, may be expected to occur what- 


lar damage has not 


Therefore damage, in broadest 
ever the dose is. 

It is well known that other bodily 
‘‘insults’’ such as trauma, heat, cold, 
chemicals, and infections may also be 
expected to cause cellular damage 
at times 


pro luce 


and other 
to 
cellular 
not only on the 
of the 


but also on the reparative potential 


sometimes mild 


enough necrosis. 


of 


severe 
The 


usually dependent 


amount recovery is 


quality and degree **insult’’ 
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of the **injured’’ body. The remark- 
able capacity of children to recover 
of 


Signif- 


from even extreme forms **in- 


jury’’ is common knowledge. 
icant clinical recovery from moderate 
or slight irradiation injury also oe- 
curs in children. Llow complete and 
how permanent is such recovery can 
only be inferred by the meager ob- 
servations made up to the present. 

2. The high case mortality of chil- 
dren’s cancers, the delay in diagnosis 
and therapy not only have precluded 
an objective estimate of the value of 
radiation as a therapeutic agent in 
these conditions, but from the biolog- 
factors have 


ical these 


permitted a long-term follow-up ap- 


standpoint, 


praisal (fifteen or more years) of the 
associated effects of radiation on skin, 
blood vessels, bone, viscera, ete., in 
only a limited number of cases. 
Other questions arise in the attempt 
to establish unvarying standards for 
procedure : 
To 


animal evidence be utilized in interpreting 


a. what degree can experimental 


‘*analogous’’ dosage in the child? 
b. the 
human being be used for comparative pur 


Can results observed in mature 


poses in such a physiologically (as well as 


structurally) different individual as a child? 


Following irradiaition, signifieant, 
at times severe, alterations occur very 
rapidly in somatic as well as germ 
cells, and it has been repeatedly dem- 
experimentally that 


onstrated per- 
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manent mutations oceur. Clinieal re- 
ports of serious postradiation sequelae 
in children are, however, very sparse. 

In a survey of thirty-four children 
who had received irradiation in which 
the spine was included in the field of 
therapy Neuhauser' concluded that 
‘‘dosage in exeess of 2,000 tissue r, 
irrespective of the age of the child, 
will probably produce growth dis- 
turbanees.’’ Deleterious sequelae in 
the skin,? bones,* and kidney have 
been described and considered to be 
the results of faulty technique or 
overdosage. 

The use of radium applicators for 
the treatment of hyperplastic lym- 
phoid tissue in the nasopharynx has 
broadened greatly. In the words of 
Crowe and Loch* ‘‘. . . so far as we 
know there has never been a radium 
burn or a new growth arising in the 
irradiated area among the thousands 
of eases we have treated during the 


5 Schneider,’ however, 


past 25 years.’’ 
states, ‘‘The radium applicator pro- 
duees excessively high dosage at its 
surface and a rapid fall off within a 
few mm. The possibility is serious 
that late sequelae such as atrophic 
rhinitis or worse may oceur.”’ 


BIOLOGIC AND PATHOLOGIC OBSERVATIONS 


The roentgen rays and gamma rays 
in common therapeutic use occupy 
only a small part of the electromag- 
netic spectrum, having wave lengths 
between 10°° and 10°’ em. Absorption 
of this radiant energy in matter oc- 
curs by a process called ionization, in 
which the radiation photons* or 


*Newton regarded radiations as having a 
corpuscular nature, but Huyghens showed that 
radiations have a wave motion. In their in- 
teraction with matter, electromagnetic rays 
behave like corpuscles or particles. The term 
photon denotes such an ultimate particle of 
radiation, in the same way as the term atom 
denotes an ultimate particle of a material 
element. 
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quanta* behave like particles and eject 
orbital electrons from atoms by elastic 
collisions; the ejected electrons ionize 
further atoms until brought to rest 
(Fig. 1). The roentgen—symbol r- 

is a physical unit of quantity of radia- 
tion based on the amount of ionization 
produced by its absorption in air. 
Therapeutie doses of radiation are re- 
corded in roentgens, just as doses of 
drugs are recorded in grams, but in 
neither case is the therapeutic effect 
necessarily proportional to the dose, 
nor does a given dose always produce 


the same effect. 


IONIZATION 
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Fig. 1.—lonization, schematic diagram. 


The biologie effect of ionizing radia- 
The biologie effect of ionizing radi 
tion is primarily an injury to the cell. 
The forms of the injury are very di- 
verse, such as changes in permeability, 
inhibition of enzyme reactions, altera- 
tions of function, breakage of chromo- 
somes, and inhibition of mitosis, but 
in general (if they are not immediately 
lethal) they all shorten the life of the 
cell, even though recovery from the 

*Radiant energy is not absorbed nor 
emitted continuously, but in discrete amounts 
called quanta. A quantum is an elemental 
unit of radiant energy. The energy of a 
quantum depends upon the wave length of the 
radiation; for example, for 100 kv. x-rays it 
is approximately 4 x 10° erg. sec., and for 
1,000 kv. x-rays, 5.5 x 10°* erg. sec. The term 


quantum is thus almost, but not quite, syn- 
onymous with the term photon. 











injury may appear to be complete. 
The clinical effects of therapeutic ir- 
radiation are the end result of all these 
injuries modified by the reparative and 
homeostatic reactions of the body. 
Radiosensitivity. Radiosensitivity 
and its converse, radioresistance, are 
terms used to explain the observation 
that different cells, tissues, organs, or 
organisms differ in their response to 
a given radiation dose. In_ radio- 
biology the LD,, is a convenient meas- 
ure for comparing radiosensitivity ; for 
example, under certain standard con- 
ditions of exposure, age, weight, strain, 
ete., guinea pigs with an LD,,* of 
racdiosensitive 
than mice with an LD, of 450 


r. In elinieal radiotherapy comparable 


200 r are more 


measurements of the radiosensitivity 
of, for example, normal and malignant 
cells have not been made, but a variety 
of inferential observations has been 
built up into a concept of radiosensi- 
tivity which is now more a hindrance 
than a help in the treatment of pa- 
tients with cancer. 

This concept stems from a very early 
explanation of the nature of radio- 
sensitivity in the ‘‘law’’ of Bergonie 
and Tribondeau® that *‘the sensitivity 
of cells to irradiation is in direet pro- 
portion to the reproductive activity 
of the cells and in inverse proportion 
to their degree of differentiation.’’ As 
a general statement it is true that cells 
in the process of mitosis are more 
radiosensitive than in the resting 
state, and that embryonic tissues, at 
any rate at certain stages of develop- 
ment, are more radiosensitive than 


their adult counterparts. The ex- 


*The LDs is the average dose which causes 
a 50 per cent mortality 

*We use the term cancer in its oldest sense, 
meaning a malignant growth of tissue. It is 
thus an inclusive term; carcinoma, sarcoma, 
embryoma, etc., denote subdivisions of the 
general term. 
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tension of this concept to cancer sup- 
poses that the cancer cells are more 
radiosensitive than the analogous nor- 
mal ealls because they are less dif- 
ferentiated and have greater mitotic 
activity, proceeds to further assump- 
**de-differentia- 
tion’’ or anaplasia of the cancer, and 


tions that inereasing 


increasing malignancy,* imply greater 
radiosensitivity, and ends in absurdi- 
ties such as that well-differentiated, 
slowly growing cancers are radiore- 
sistant and should therefore be treated 
surgically, or that highly malignant 
cancers ought to be more easily curable 
by irradiation than those of lower 
malignaney. 

A few observations must suffice to 
illustrate the inadequacy of this prev- 
alent concept of radiosensitivity in 
clinical radiotherapy: medulloblas- 
toma, neuroblastoma, Ewing’s tumor 
of bone are very radiosensitive but 
seldom cured; basal-cell carcinoma of 
the skin, about the least malignant of 
cancers, is both radiosensitive and 


radiocurable; a benign tumor, the 
cavernous hemangioma, is more radio- 
sensitive than any malignant tumor. 
Even among normal cells, the sperma- 
tozoa are more radiosensitive than their 
parent spermatogonia, polymorpho- 
nuclear leukocytes than the stem cells 
in the bone marrow, and lymphocytes 
than their precursors in the lymph- 
germinal centers. 
Another aspect of radiosensitivity 
often encountered is the classification 
of the normal cells of the body in 


order of sensitivity, and then analo- 


*Degree of malignancy is a clinical term 
used to indicate the rate of progress of can- 
cer, such as slow or rapid growth, early or 
late dissemination. It thus carries some im- 
plication as to prognosis. It is also used in 
pathologic reports in a somewhat different 
sense, as a kind of shorthand notation to give 
the pathologist's opinion of the degree of 
malignancy. 
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An oft-quoted list of normal cells’ be- 
gins with lymphocytes and leukocytes, 
then epithelial cells, endothelial cells, 
connective tissue, muscle, bone, and 
ends with nerve cells as the least radio- 
sensitive. But the attempt to make 
the different types of cancer fit into an 
order of radiosensitivity corresponding 
to that of the analogous normal cells 
soon breaks down; lymphosarcoma and 
neuroblastoma, which would come at 
opposite ends of such a list, are in 
fact both very  radiosensitive—and 
many similar discrepancies could be 
given. 

Indirect Radiation Effects—The 
degree of radiosensitivity appears to 
be an inherent property of each type 
of cell, with variations in different 
stages of its life cycle, but it is also 
modified by extrinsic factors. Loeal 
factors such as anoxia, edema, infec- 
tion, scarring, and previous irradiation 
decrease radiosensitivity, so that the 
condition of the ‘‘tumor bed’’* as- 
sumes as much importance in clinical 
radiotherapy as the inherent radio- 
sensitivity of the cancer cells. The in- 
direct effects of irradiation appear as 
an inflammatory reaction of the tissues 
of the tumor bed, such as changes in 
the endothelium of blood vessels and 
lvmphaties, phagocytosis of dead and 
damaged cells, and replacement fibrosis. 
Holfelder® emphasized the importance 
of these indirect radiation effects in 
the suecessful treatment of cancer in 
the aphorism ‘‘There is no cure of 
eancer by irradiation without fibrosis, ’’ 
and Graham® thought they were a 
more reliable index for prognosis than 
the direct effects on the cancer cells. 





*We use this term to denote all those nor- 
mal cells and tissues either within a tumor or 
immediately adjacent to invasive malignant 
cells at the periphery of the tumor. It is not 
used to mean the tissues lining the cavity left 
ifter the surgical extirpation of a tumor. 
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There are also general factors which 
alter radiosensitivity; for example, it 
is inereased in thyrotoxicosis and 
diabetes mellitus, and decreased in 
anemia, malnutrition, and malignant 
sachexia. Current investigations com- 
bining radiotherapy with chemother- 
apy and with hormones may reveal 
other general factors which alter radio- 
sensitivity, and investigations are also 
proceeding with ‘‘protective’’ and 
‘*sensitizing’’ agents such as systeine 
and oxygen, respectively. 

Cancerocidal Dose-——The  elinical 
cure of a malignant tumor by irradia- 
tion involves a combination of the 
direct effects on the cancer cells, the 
indirect effects of an inflammatory 
reaction in the tumor bed, and prob- 
ably some degree of response in the 
patient as a whole. Thus in the strict 
sense a cancerocidal dose ean only 
be defined in vitro, but it is loosely 
used to mean the average in vivo 
tumor dose required for clinical cure. 
The best available assessment of 
clinical cure is the five-year disease- 
free survival rate, but adequate statis- 
tics of this sort have been compiled 
for only a few types of cancer; for 
many types of cancer either the sur- 
vival rate is too low or the number 
of cases with localized disease con- 
sistently treated (particularly in chil- 
dren) too few. Thus the clinical can- 
cerocidal dose (sometimes called the 
tumor lethal dose) is known with 
some precision only for epidermoid 
earcinoma (5,000 to 7,000 r) and for 
malignant lymphoma (2,000 to 4,000 
63 

The Time Factor—Every biologic 
effect of irradiation is the end result 
of two opposing processes, the radia- 
tion injury and the reparative re- 
sponse. There is always a latent in- 
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terval between the irradiation and 
the appearance of the injury, and the 
recovery period is also a funetion of 
time; hence the dose of radiation and 
the time oecupied for its delivery are 
inseparable factors in the production 
of radiation effects. If the radiation 
injury oecurs at a slower rate than 
the rate of recovery, no ¢ ffeet will be 
demonstrable; this is the basis of the 
tolerance dose of 0.3 r per week pre- 
seribed tor 


personnel exposed to 


radiation. Sinee different cells and 
tissue have both differing rates and 
differing powers ot recovery, the 
time factor can be exploited to obtain 
differential effects. Thus for some 
types of cancer there is a dose-time 
combination from which the malig- 
nant cells cannot reeover but which 
permits the recovery of the normal 
‘*radioeurable’’ 


tissues; these are the 


cancers such as epidermoid earei- 


noma, some adenoeareinomas, semi- 


noma, lymphosarcoma, — ete. kor 
other types of cancer no dose-time re- 
lationship has yet been found which 
will consistently sterilize the tumor 
without also producing radionecrosis 
of normal tissues; this ‘‘radioineur- 
able’’ 


coma, malignant melanoma, glioblas- 


group includes osteogenic sar- 


toma, ete. 
Although 


been for thirty 


dose fractionation has 
vears the most com- 
monly used technique in radiother- 
apy, no general principles have been 
established which would indicate the 
optimum dose-time combination either 
for a particular type of cancer or for 
The tech- 
nique which sueceeds in curing ¢arei- 
I 


the pharynx, or the technique which 


its situation in the body. 


noma of the lip fails in carcinoma ¢ 


will cure a bone metastasis from ear- 


cinoma of the breast is ineffective in 
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treating the primary tumor, and so 
on, Radiotherapy is still more an em- 
pirical art than an exact science. 

The Volume Factor.—The effects of 
a given dose of radiation increase as 
the volume of tissue to which it is ad- 
ministered increases; for example, a 
say, 400 r to the thigh pro- 
duces nothing more than a transient 


close of. 


erythema of the skin, but given to the 
whole body is lethal. It is not only 
that a 
worse prognosis than a small one, but 
also that the radiation dose which ean 


safely be given to the large tumor is 


large tumor usually has a 


always less, and often much less, than 
can be given to the small one. 

Homoge neous Dosage .—The concept 
of a tumor lethal dose logically en- 
tails that every part of the tumor be 
given this dose, just as the coneept of 
surgical cure entails the removal ot 
every malignant cell. The reason- 
ableness and the practical value of 
homogeneous dosage throughout the 
estimated volume of cancer-invaded 
tissues are not in doubt, but it is not 
sufficiently realized that the homo- 
geneity is only on the macroscopic 
scale. On the cellular seale, and still 
more on the molecular seale, uniform 
ionization is impossible. 

Since cancers are cured by irradia- 
tion even though at the cellular level 
the dose is not homogeneous, non- 
homogeneous dosage on the macro- 
scopie scale has been intentionally 
practiced in recent years through the 
therapy for two rea- 


use of ‘‘grid’’ 


sons: first, repair of the normal tis- 
sues can be preserved, since if radio- 
necrosis occurs in the zones of high 
dosage (under the holes in the grid), 
it can be repaired from adjacent, rel- 
tissues in the 


atively undamaged 


zones of low dosage (under the lead 
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parts of the grid), and, second, large 
tumors which are incurable by ho- 
mogeneous dosage (because the dose 
which can safely be given is not eura- 
tive) ean perhaps to broken up into 
small eylinders and sterilized piece- 
meal. 

The Age Factor. 
is usually assumed that 
to in 


much the same way as pharmacologi- 


In pediatric radio- 
therapy it 
doage should be related age, 
cal dosage; the latter, however, is in 
fact related to weight rather than to 
age, and so is not applicable to radia- 
tion dosage. There is abundant evi- 
dence in embryology that with each 
developing organ there is a critical 
period when it is highly sensitive 
both to irradiation and to a variety of 
noxious agents. In the infant 


ehild, 


ently no difference in the reactions of 


other 


and however, there is appar- 


most tissues and organs to a given 
dose of radiation from those in the 
adult. For example, the production 


of a skin erythema or an epithelitis 
of a mucous membrane requires the 
same dose-time combination in chil- 
dren as in adults, and certainly the 
eure of childhood cancers is not ob- 
tained by any smaller dose than is 
required for the corresponding tumor 
in adults. It would seem that if chil- 
dren’s tissues are more radiosensitive 
than adults’, the increased radiation 
damage is probably counterbalanced 
of 
There is, however, one important ex- 


by a greater power recovery. 
ception in areas of bone growth; epi- 
physeal cartilage and centers of os- 
sification are very easily damaged by 
irradiation. While recovery usually 
occurs, the period of interruption of 
growth leaves a permanent effect in 
shortening of a long bone or malfor- 
mation of other bones. 
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The Wave-Length Factor.— Al- 
though monochromatie radiation is not 
the ‘‘fil- 
tubes and 


available for elinieal 
tered’’ 


radioactive sources are sufficiently ho- 


use, 


beams from x-ray 
mogeneous to be given an average wave 
length. The penetration (depth dose), 
the spatial distribution of ionization, 


and the atomic absorption coefficients 


are the main variants with wave 
length which have elinieal impliea- 
tions. 

An important principle in radio- 


therapy concerns the protection of nor- 
mal tissues and aims at delivering the 
with the 
possible dose to surrounding and over- 


required tumor dose least 


lying structures. A proper choice of 
wave length—longer wave lengths for 
superficial lesions, shorter wave lengths 
for deeper ones—is one means for 
achieving this aim, although others, 
such as the geometrical arrangement 
of tangenital and cross-firing beams 
and the optimum focus skin distance, 
are of equal importance. 

The spatial distribution of ioniza- 
tion tends to become more uniform 
with shorter wave lengths, which in 
theory should mean more effective ir- 
radiation at the cellular level, but its 
clinical importance is uncertain and 
awaits statistical proof that the re- 
sults of supervoltage x-ray therapy, 
for example, are better than those ob- 
tainable at lower voltages. 


The energy absorbed per roentgen 


varies with the wave length of the 
radiation according to the atomie 
number of the elements concerned. 


For example, with 140 kv. x-rays bone 


absorbs several times more energy 
than but 1,000 


x-rays only 10 per cent more; hence 


soft tissue, with kv. 


when normal bone is in the irradiated 
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field it is preferable to use radiation 
of shorter wave length. 

Skin reactions are also less intense 
with hard radiation than with soft, 
as the zone of maximum ionization is 
shifted deeper into the body with in- 
creasing voltage. 

Radiation Damage to Normal Tis- 
sues.—It has already been mentioned 
that the sueeessful radiotherapy of 
eancer either requires, or at any rate 
entails, an aseptic inflammatory reac- 
Although 
recovery from these early radiation 


tion in the normal tissues. 


reactions usually appears to be com- 
plete, further changes may occur after 
an interval of months or years which 
indicate that some permanent damage 
These changes 
are readily observed in the skin and 


was in fact produced. 


accessible mucous membranes as tel- 
angiectases, dryness, atrophy, fibrosis, 
ete., but it should be realized that simi- 
lar late effects may occur in any tissue 
which has received the level of radia- 
tion dose necessary in the treatment of 
“ancer, for example, pulmonary fibro- 
sis, radiation fractures of bone, ecata- 
ract, and even radiation sarcoma. 
These late changes suggest that every 
irradiated tissue may have lost some 
of its natural resistance and be unduly 
susceptible to quite minor degrees of 
trauma or infection; indeed, since se- 
vere late radiation injuries occur in 
only a small proportion of cases, it 
seems possible that trauma, infection, 
sun bathing, ete., may be contributing 
Radiologists should try to 
prevent late reactions by simple in- 
structions to the patient, careful su- 
pervision at follow-up visits, and de- 
tailed explanation to the family 
doctor. 

The term 
ally restricted to 


factors. 


*‘genetic injury’’ is usu- 
radiation-induced 


mutations in the sex cells which might 
result in the production of abnormal 
offspring. Genetic injuries, of course, 


also oceur in somatie cells and their 


consequences may well be of greater 
importance than those in germ cells; 
henee it is a cardinal principle in rad- 
perhaps be 
extended to diagnostie radiologyv—not 


iotherapy—which might 


to irradiate any tissue, somatic or 


germinal, unnecessarily. 

The Nature of Cancer.—It is not dif- 
ficult to deduce from the above sum- 
mary of the bases of radiotherapy that 
our knowledge is pitifully inadequate 
for the scientific treatment of cancer 
in children. It would seem appropri- 
ate, therefore, to end this section with 
some remarks on the nature of cancer 
and its course in children, since these 
ideas so largely influence our approach 
to treatment. 

The concept that cancer is a com- 
pletely autonomous, steadily progres- 
sive growth with an_ irreversible 
course is no longer tenable even in 
adults. 
for many years before it becomes in- 


Carcinoma in situ may exist 


vasive, and sometimes perhaps it dis- 
appears without ever becoming in- 
vasive cancer. The progress of some 
eancers of the breast and prostate is 
halted or reversed by hormone ther- 
apy, which suggests that some of the 
five-year ‘‘cures’’ ascribed to surgi- 
“al removal or radiotherapy may in 
part be mediated through naturally 
occurring hormonal changes. The 
spread of the age incidence of typical 
childhood cancers such as acute leu- 
Wilms’s 


tumors into adolescence and adult 


kemia, medulloblastoma or 


life, or the appearance of malignant 
change in teratomas and other initi- 
ally benign tumors, likewise suggest 
that the host retains for a longer or 
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shorter time some humoral control 
over their invasiveness. 

In the first few years of life the 
neoplastic process might be initiated 
by alterations of the humoral factors 
which normally control growth and 
development. Thus it is our aim in 
treatment to control the cancer for as 
long as possible so that the child may 
have a chance of developing its nat- 
ural means of ‘‘cure,’’ if such exist, 
and so to record our observations on 
the effects of treatment that the na- 
ture of these humoral factors may 
possibly be discovered. 

The practitioner’s decision on the 
use of radiotherapy must be based on 
several considerations : 

l. Does the case require radiotherapy? 

2. If so should it be used 

a. as the sole therapeutic agent, 

b. as a combined method with surgery 
pre- or postoperatively, 

c. as a palliative measure? 

The age and condition of the pa- 
tient, the site as well as the histo- 
logic identity of the tumor, the pres- 
ence (if any) and degree of metasta- 
ses are factors which must also guide 
his judgment. 

As in any other form of therapy it 
must be clearly recognized that just 
because a disease responds to a given 
method it does not follow that other 
methods might not be equally or per- 
haps even more effective. For exam- 
ple, hemangiomas respond well to 
ionizing radiation. This does not 
mean that all hemangiomas should be 
so treated for actually very few 
hemangiomas require any of the vari- 
ous types of recommended treatment 
at all. Neuroblastomas will usually 
respond to radiotherapy. However, 
if removal of the primary neuroblas- 
toma is surgically feasible such a pro- 
cedure should be undertaken. 
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INDICATIONS FOR RADIOTHERAPY IN 
CHILDREN ’S TUMORS 
These may be briefly considered un- 
der the headings positive, question- 
able, and negative. 
1. Positive: 


a. Radiosensitive cancers which may o 


may not require surgery as a preliminary or 
supplementary procedure. 

b. Any malignant tumor in which surgery 
is deemed impracticable whether or not it 
appears radiosensitive by histologic examina- 
tion. 

2. Questionable: 

a. Certain benign tumors (hemangioma, 
lymphangioma) and granulomas (nonlipid 
reticuloendotheliosis). Many considerations 
are to be thought of in such cases—does the 
ease require any therapy, have more con 
servative measures been rejected, the age of 
the patient, the site (or sites) and rate of 
growth of the tumor(s). 

b. Certain palliative measures (intractable 
bone pain in leukemia, tracheal obstruction 
from extreme pressure by lymphosarcoma). 

3. Negative : 

Pigmented nevi, melanoma, most benign 
tumors. 


In children the following tumors 
have responded in varying degrees 
to ionizing radiation: 


Skin and ‘‘ Soft Somatic’’ Tissues 


Benign Malignant 
Hemangioma Sarcomas of several 
Capillary types 


Fibrosarcoma 
Lymphangioma Myxosarcoma 
Cystic hygroma Rhabdomysarcoma 
Infections granulomas Liposarcoma 
Keloid Granulation-cell 
sarcoma 
Neuroblastoma 

Papillomatosis of larynx 
Nasopharyngeal 

Polyposis 

Fibroma 


Cavernous 


Central Nervous System 
Intracranial Spinal 
Medulloblastoma Intramendullary- 
Astroblastoma same as in the brain 
Ependymoma Extramedullary 
Glioblastoma hemangioblastoma 

multiforme Ganglioneuroblastoma 
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Intracranial—C ont ’d 
Pinealoma 
Meningeoma 
Hemangioblastoma 
Craniopharyngioma 
Pituitary adenoma 
Glioma of optie 
chiasma 


Tho acte 


Metastatic 
Metastases from: 
Wilms’s tumors 
Rhabdomyosarcoma 
and other soft 
tissue sarcomas 
Teratoids 
Neuroblastoma, 
retinoblastoma 
Osteogenic sarcoma 


Primary 

Ly mphosare onan 
Malignant thymoma 
Neuroblastoma 
Teratoma 


Ewing ’s tumors 
Embrvonal 
earcinomas 


fhdominal, Pelvie, Retroperitoneal and 


Genital Sites 


Wilms’s tumors 
Hepatic—mesenchymoma 
Neuroblastoma 
Sarcomas 

Teratomas 
Adenocarcinomas 
seminomas 
Dvysgerminoma 


Lymphoid and Hematopoietic Tissues 


Myelocytic leukemia 

Hodgkin’s disease 

Lymphosareoma 

Leukemia  infiltrations—pharynx, meninges, 
kidneys, ete., in acute leukemia 


Bone 


Fibrosarcoma 

Osteogenic sarcoma 

Ewing’s tumors 

Reticulum-cell sarcoma 

Giant-cell Tumors 

Hemangioma usually of vertebra 
Miscellane ous 


Reticuloendothelioses nonlipoid 
Thyroid carcinoma 
Retinoblastoma 


APPARATUS AND METHODS 


Selective Absorption of Radioactive 
Isotopes —The use of a radioactive 
substance that was absorbed only by 
eancer cells would be the ideal 
method for delivery of the requisite 
tumor dose with the least exposure 


Only the absorp- 


of normal tissues. 
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tion of radioiodine by functioning 
thyroid tumors meets this require- 
ment at present. 

Interstitial Irradiation.—The inser- 
tion of radioactive sources in and 
around a malignant tumor is an effi- 
cient means of administering a high 
tumor dose with minimum exposure 
of normal tissues, but has few present 
applications in children; in the past, 
radon seeds have been used in» the 
treatment of retinoblastoma and _ he- 
mangioma, 

External Irradiation.——External ir- 
radiation has a wide range of flexi- 
bility, so that by a suitable choice of 
kilovoltage, filtration, foeus skin dis- 
tance, field size, and beam geometry, 
the requisite tumor dose can usually 
be delivered without exceeding nor- 
mal tissue tolerance. Radium as an 
external source of radiation has been 
almost entirely superseded by x-ray 
apparatus operating at voltages from 
50 to 1,000 kv., but radioactive cobalt 
is an economical alternative for a 2,000 
kv. x-ray machine. 

In the megavoltage range several 
betatrons operating at 22 million 
volts are now in use. As x-ray 
sources their advantage is that the 
entrance dose is only one-third and 
the exit dose about two-thirds of the 
maximum dose in the tumor; if used 
as beta-ray sources (electron-beam 
therapy), the entrance dose and tu- 
mor dose are approximately equal, 
but the exit dose is virtually zero. 

Methods of Irradiation. 
therapy is the 


Intensive 
fractionated x-ray 
method most often used in the treat- 
ment of eancer in children, and gen- 
erally means daily doses of equal size 
for a period of one to five weeks. Al- 
though there are innumerable varia- 
tions in the time intervals between 
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successive doses, the amount of each 
dose, the dosage rate, and the over-all 
time of treatment, none has obtained 
such outstanding results as to win uni- 
versal acceptance. In many cases the 
plan of treatment is modified to a 
vreater or lesser extent according to 
the radiotherapist’s day-to-day ob- 
servations of the effects on the pa- 
tient and on the tumor, so that the 
present practice of radiotherapy is 
much more individualistic than that 
of surgery. 

The Radiotherapy Consultation. 
Although the diagnosis may have been 
established before the radiotherapist 
is consulted, he needs his own physi- 
cal examination of the patient and re- 
view of the history and laboratory 
data in order to judge the possibili- 
ties of treatment, and particularly 
whether there is a reasonable chance 
of cure or whether treatment is likely 
to be only palliative. 

A general plan of management hav- 
ing been agreed upon and the radio- 
therapy portion defined, the appro- 
priate tumor dose and over-all treat- 
ment time are chosen. The situation 
of the cancer and its extent then de- 
termine the apparatus, method, and 
other details of technique by which 
the required dose-time combination 
can best be administered. 

During the course of radiotherapy 
continuing observations and frequent 
consultations are neeessary. The 
general nutrition of the patient and 
emotional factors in both child and 
parents are important. Immediate 
radiation reactions such as nausea, 
vomiting, and local discomfort are 
seldom noticeable in children, but ir- 
ritability, loss of appetite, and moder- 
ate pyrexia are perhaps more fre- 
quent in children than in adults. 
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Children seldom seem to be bothered 
by the reactions in the skin and mu- 
cous membranes, but we are careful 
to avoid producing a moist skin ery- 
thema and always interrupt treat- 
ment for persistent ‘‘x-ray’’ diarrhea. 

After the completion of the course 
of irradiation, personal observation 
at weekly or fortnightly follow-up 
visits is best, but if the patient’s home 
is too far away, the radiotherapist 
should send a full account to the 
family doetor with detailed instrue- 
tions for the eare of radiation reac- 
tions, for example, the possibility of 
radiation pneumonitis, the hazards of 
a respiratory infection, or the harm- 
ful effects of sunlight on irradiated 
skin. 

The management of radiation reae- 
tions in children does not differ from 
that in adults, but it is wise to give 
parents written rather than verbal 
instructions. We take pains to gain 
and keep the child’s confidence by ex- 
planations appropriate to his under- 
standing. The initial examination 
and first radiation treatment are all 
important; except for young babies, 
we never tie a child down on the 
x-ray couch, and only use a narcotic 
or sedative if repeated attempts at 
securing willing cooperation have 
failed. 

The rule for parents is frankness 
but not gloominess, for the child read- 
ily senses their fears, and, further- 
more, ‘‘spontaneous’’ cures and long- 
term remissions, though uncommon, 
do oceur. The radiotherapist, hav- 
ing decided in consultation with the 
pediatrician and surgeon on the plan 
of treatment, should tell the parents 
what he hopes his treatment will ac- 
complish, and not put them in the dif- 
ficult position of having to decide 
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whether treatment is worth while. 


Most parents are better able to bear 
the fatal, 
know possible 


outeome is 
that all 


means of therapy, whether curative 


their loss, if 


when they 


or palliative, were fully considered 
and judiciously applied. 

The following case illustrates the 
value of persistent adherence to a 


plan of action even if the result could 
perhaps be characterized as ‘‘sponta- 


neous se regression. 


CASE 1.—E. A., female, aged 4% months, 
& patient of Dr. Edward Joyner, was ad 
mitted to Memorial Center Oct. 1, 1949, for 
treatment of an abdominal mass discovered 


in a routine examination one week previ 


ously. Laparotomy was performed after 


preliminary roentgenographie, urologic, and 


hematologic studies had been made. An 
inoperable retroperitoneal mass arising on 
the left side of the midline just superior 
to the left kidney and a greatly enlarged 


liver with diffuse infiltration by hard neo- 


plastic tissue were found. A _ biopsy of 
the liver was made; the pathologic diag 
nosis of which was metastatic neuro 


blastoma. 
kilogram HN, 


and started on radiotherapy. 


She was given 0.4 mg. per 
intravenously 
ten-day she received a 
of 1.064 r. 19 


she was readmitted, showing proptosis, peri 


During a course 


dose Or December 


tumor 


orbital eechymosis (Fig, 2 and a mass 
in the right flank. She received HN, (0.4 
mg. per kilogram intravenously), and was 
given 1,030 r to the orbits. She was 
given Amethopterin at intervals during the 
following months but was often unable to 
tolerate the drug well due to vomiting. Her 
condition declined until Mareh, 1950, when 
she become extremely emaciated, her prop 
tosis increased, and eversion of her eye 
lids was marked. Her weight reached 7 
pounds. Dr. Joyner continued to maintain 
her by transfusions and dietary measures 


through this highly critical period (Fig. 3 
the be- 


In February, 1951, she was observed 


During summer slow improvement 


gan, 


to have marked exophthalmos, periorbital 


3 em. in the midline 


ecchymosis, a mass 2 x 
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below the 


nonpalpable 


of the abdomen, a liver 1 
costal margin, 
(Fig. 4). 


continued 


em. 
and a spleen 
Amethopterin in limited amounts 
to In May, 1951, a 
right frontoparietal mass was treated with 
Her 26% 


A mass in the right parietal 


be given. 


900 r. weight at 2 years was 


area 


1951. 


pounds. 
was observed during the summer of 





aged 7 
Perior- 
skull 


EK. A., 1949, 


° December, 
weight 15 pounds 8 ounces. 


Fig. 2. 
months, 
bital and conjunctival 
metastases. 


ecchymoses from 
Military orders took the family to Chicago, 
and she has been under the care of Dr, Mila 
1951. She 


reported to be doing well in December, 1953, 


Pierce since September, was 


at the age of 4 years 8 months, although 
some visual and auditory impairment are 
noted. 
TREATMENT OF COMPLICATIONS OF 
IONIZING RADIATION 
Prophylactic.—As in any other mor- 
bid condition the therapy should be- 
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gin whenever possible with preven- 
tion. 

Fetal Defects: 
fects of ionizing radiation 


The deleterious ef- 
mental de- 





July, 1950, aged 


proptosis, 


14 months, 


ectropia, and 





Fig. 4.—E. A., February, 1951, aged 21 
months, weight 25 pounds. Improved nutri- 
tion, periorbital swelling, some ectropia, no 


proptosis. 


ficiency, cerebral agenesis, among oth- 

It 
that 
pregnant women receive diagnostic or 


on the fetus are well known. 
important 


ers 


is therefore highly 


therapeutic irradiation only after all 
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weight 7 
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considerations regarding the necessity 
for such procedures and the possible 


risks involved are thoroughly re- 


viewed. 





pounds. Progressive 
periorbital swelling 


emaciation, some 





Fig. 5 E. A., 


> d January, 1953, 
Continued general 
periorbital swelling 


aged 3 years 
improvement, 
still present. 


8 months. 
no ectropia; 


This 


occurrence 


Radiation Sickness: is not a 


children 
It 
is seldom severe and it usually termi- 
of 


in 
during the course of radiotherapy. 


very common 


nates promptly after completion 
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the therapy. Pyridoxine (vitamin 


B,), antihistamines (Elixir Benadryl), 
and Dramamine have been used in 
intratho- 


but 


many of our intracranial, 


racic, and intra-abdominal cases, 


not established. 


The 


irradiation 


their efficacy is 
effects of 


the skin 


Dermatitis: early 


ionizing on may 
be mild enough to cause only a slight 


be severe enough, however, to produce 


erythema reaction may rarely 


sloughing within a period of fifteen 


days. Observation of the skin during 
the therapy will aid in determining 
When sloughing 


A and 


1) ointment is used to keep the area 


unusual sensitivity. 


has oeeurred lanolin or vitamin 


lubricated and antibiotics are given 
orally or parenterally. 
Late Effects: The list of possible 


late effects of irradiation is very for 
The affected the 
the injury determine the 
the the 
administration of during 


midable. site and 


nature of 
therapy. In last few years 
cortisone 
radiotherapy has been advocated for 
the possible prevention of pulmonary 
irradiation 


life. We 


eases In 


fibrosis followine thoracie 


for various tumors of adult 
have only used it in several 
children, and the time period is too 
to draw conelusions about 


short any 


its value. 


THE TREATMENT OF THE 


PRIMARY TUMOR 
Radiother- 


elinieal 


Relation to 


there is 


Surgery wm 
When 


dence of 


apy. no eVi- 


metastases, and excision of 
the primary tumor seems technically 
possible, it often happens that an op- 
eration is performed first, and only 
after its partial or complete failure 
is radiotherapy considered. This se- 
disadvan 


be 


quence may have several 


first, tissue 


planes 


tages: 


may 
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(if 
disrupted, 


opened up and natural barriers 


present before operation ) 
permitting the dissemination of can- 
cer cells in the area of operation and 
possibly even to distant sites; second, 
irradiation is 


the potential value of 


impeded, for its results depend so 
much upon an intact, healthy tumor 
bed; and third, unless there is close 
rapport between the physician con- 
cerned and the radiotherapist, the lat- 
ter may have only a limited amount 
of information on which to form his 
estimate of the preoperative condi- 
tion. The case for preoperative ir- 
radiation, after pathologie diagnosis, 
in borderline operable tumors is sup- 
ported by the frequency of a high de- 
vree of malignancy in childhood can- 
eX- 


cers and by the not infrequent 


amples of postoperative recurrence, 
some of which may oecur promptly. 

It is of course absolutely essential 
in suspected malignant tumors that 
a histologie diagnosis be made, before 
any irradiation is given, preferably by 
aspiration biopsy. If an open biopsy is 
necessary for diagnosis, the radiother- 
apist should still be given the oppor- 
tunity of seeing the patient before- 
hand. The surgeon undertaking the 
biopsy should on the one hand be eap- 
able of carrying out a radical excision 
should it indicated, the 
other he aware of 


be and on 


hand should be 
those radiotherapeutic considerations 
that may render a partial removal un- 
or example, 
Cutler taught that the 


medulloblastoma had 


necessary or unwise. 


Elliott 


presence of a 


when 


heen verified by visual inspection, no 
biopsy should be taken because of the 
risk of thereby producing metastases 
in the spinal theea. 

Chemotherapy in Relation to Radio- 


therapy.—The present-day results of 
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single method of 


childhood cancer are so generally un- 


any 


satisfactory that it is often desirable 
methods. 
the 
agent in this field, has been largely 


to use a eombination of 


Coley’s toxins, for long sole 


supplanted by other chemical sub- 


stances; their proper selection and 


administration are just as much the 
ot the 
irradiation of the radiotherapist or 


province chemotherapist as 
excision of the surgeon, and the im- 
the out- 
The 


combined 


portance of teamwork from 
set cannot be overemphasized. 
of 


admittedly 


theoretical advantages 


are not 


the 
can carry general conviction, namely, 


therapy yet 


proved by one yardstick which 


a statistically significant increase in 


five-year survival rates; nor is such 


proof going to be easily obtained 
while so many childhood cancers are 
suspected too seldom, and diagnosed 
This lack of 


proof applies to the simple combina- 


and treated too late. 
tion of surgery and irradiation just 
as much as to the more complex com- 
hinations with chemotherapy. 

The theoretical reasons for chemo- 


therapy are: first, the noxious effect 


on eancer cells may be additive to 
that of irradiation; second, micro- 
scopic (subclinical) metastases may 


be inhibited or controlled; and third, 


recurrences may be delayed or pre- 


vented. Our general plan is to use 


nitrogen mustard or one of its ana- 


logues before irradiation, antime- 


tabolites after irradiation, and _ hor- 


mones or Coley’s toxins at times in 


some Cases, 


Radical Radiotherapy.—The term 
radical radiotherapy is used in the 
same sense as radical surgery is used 
to indicate that the treatment aims 


The radiation technique and 


at cure. 


treatment of 
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tumor dose in what follows are pre- 
cisely stated for the sake of clarity, 
but it must not be inferred that other 
techniques or different tumor doses are 
results are 


unsuecessful, for our own 


mediocre. Llowever, there is such a 
lack of precision in the literature that 
very little guidance can be obtained 
All the doses given are maxi- 
the 


dose 


from it. 
tumor doses, calculated at 
the 
(around the periphery of the tumor) 
The 


results of combined therapy have been 


mum 


tumor center; minimum 


is usually about 20 per cent less. 


stated in some instances. 


Medulloblastoma 

1,000 kv. 
eral fields irradiating of the whole cra 
4,000 r in 4 


Technique: Two opposed lat 


nial cavity, weeks. 


250 kv. Two long narrow posterior 
fields irradiating of the whole spinal 
theca, beginning during the second 


week of the cranial irradiation, 3,000 


r in 4 weeks. 
and Richmond!! re- 


Results: Paterson1° 


ported a five-year suvival rate of 


All 
ports agree that although life is pro 


ap- 


proximately 30 per cent. other re 


longed for about three years, local 
recurrence is the rule and cures are 


very ra re, 


istrocytoma 


1,000 kv. 
eral fields irradiating the cerebellum. 


Technique: Two opposed lat 


With 250 kv., add a third occipital 
field, 5,000 r in 6 weeks. 

Results: No statistics available, but 
this tumor is both radiosensitive and 
radiocurable. 

Other Intracranial Tumors: Not 


enough cases of the less common in- 


tracranial tumors have been irradiated 


with a consistent technique, so that 
the following statements are provi- 
sional : 

Ependymoma should be treated in the same 


way as medulloblastoma, and is probably 


radiocurable.'2 
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Hemangioblastoma requires a tumor dose of 


$000 rin 4 


3,000 to weeks, and is pos 


sibly radiocurable 


Craniopharyngima probably requires a tumor 


dose of 6,000 r in 6 weeks to slow down 


the reaccumulation of fluid in the cyst 


and to inhibit the proliferation of the 


We are 


craniopharyngioma by it 


epidermoid cells. not aware of 


eured eases of 


radiation alone. 


Retinoblastoma 


Techniques: 1. Radium applicator sutured 


on the selera, 4,000 r (caleulated at the 


summit of the tumor 


2. X-ray 


n 8 days. 
therapy. 


Results: Stallard!® reported on 29 pa 


tients, all living, 24 with vision and 5 


blind. 


treated 


Reesel4 reported on 53 patients 


with x-rays; 41 are living, 25 


16 blind; 12 


radon 


with vision and are dead. 


seeds is of 


Implantation of 


historical interest, since it first demon 


strated the radiosensitivity and curabil 
retinoblastoma with 


ity of preserva 


tion of vision.,! 


Veuroblastoma 


Intravenous mus 


X-ray 


dose 


Technique: nitrogen 
0.4 


therapy, 


tard, mg. kilogram. 


per 


2,500 to 3,000 r tumor 
in 3 weeks, 
\ bout 2e 


rate.16 


Results: per cent three-year 


survival 


Wilms’s Tumor 


Technique: Transperitoneal nephrectomy, 
immediate postoperative x-ray therapy, 
tumor dose approximately 3,000 r in 
20 days.17 


Under 1 


survival 


Results: year of age, 80 per 


Over 1 


two-year sur 


eent two-year rate, 


vear of age, 43 per cent 


vival rate, 
9 


Cellected series about 20 per cent three 


year survival rate.'8 
Other Methods: 


operable, tumors, preoperative irradia 


For large, possibly in 


tion (2,000 r in 10 days) seems logical, 
since marked regression usually results, 
but Gross and Neuhauser are convinced 
that it carries an increased risk of pul 


monary metastases. 
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Rhabdomyosarcoma 


Technique: X-ray therapy first, 4,000 1 


in 5 weeks; if tumor does not com 


pletely disappear, either radium im 
plant or excision. 
No 


that 


Results: statistics available, but it 


is known primary excision without 


irradiation is often followed by local 


recurrence, 


Spindle cell sarcoma 


Spindle-cell sarcoma and other types of 


in soft tissues often 


the 


sarcoma occurring 


(unlike 


are usually radiosensitive 


are 


congenital, and analogous sar 


comas in adults 
and at times radiocurable. 


Technique: X-ray therapy, 3,000 r in 3 
weeks, 


The 


gratifying results occur. 


Results: prognosis is guarded but 


Case 2.—A. T., female, aged 2 months, 
a patient of Dr. George Pack, was admitted 
, 1934, Shortly 
the third 


increased 


to Memorial Hospital Dec. 7 
after 


of the 


birth a lower 
left 
in size to 
the 


swelling of 
leg was noticed, and it 
area 7 em. in length; 


the 


occupy an 
leg here was 16 
soft 


shadow, osteolytic areas in the tibia, and 


circumference of 


em. Roentgenograms showed a part 


periosteal reaction, 


the 


Biopsy was performed 
the 


sarcoma. A 


removed 
total 
through 


and diagnosis on tissue 


was unclassified tumor 


dose of 3,750 r was given two 


ports in 18 days. She has remained free 


for 19 


eaused by 


of disease The problem in 
the 


an epiphyseal 


vears. 


gait shortening of treated 


leg has been 


corrected by 


closure of the right leg. 


Malignant Teratoma and Embryonal Ca 
cinoma 

These tumors are considered together be 
origin is from 
While 


necessarily 


cause their usual totipotent 


germinal cells. radiosensitive, 


they are 


that combined surgery and radiotherapy ap 


quite 

not radiocurable, so 

pears preferable. 

X-ray therapy, 3,000 to 4,000 
r in 3 to 4 weeks. 

Results: The 
better in infaney than in childhood. 


Technique: 


prognosis appears to he 


Ewing’s Tumor of Bone 


Technique: Intravenous nitrogen mus 
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tard, 0.4 mg. per kilogram, 
X-ray the 


of the shaft if in a long bone), 3,500 


therapy (to whole length 
rin 3 weeks, 


To be 


therapy to the lungs; 1,000 kv., 


followed by ‘* prophylactic ’’ 


X-ray 
to the whole chest in 3 
the 


and 


weeks, 


2.250 1 
calculated at mid 
the 


accompanied, or possibly 


tissue dose 


point between anterior pos 


terior fields; 


followed, by n course of Coley ’s 


toxins, 


Results: Only 4 cent survival rate 


in the series reported by Coley, 


per 
Higin 


botham, and Bowden.19 


Reticulum-cell Sarcoma of Bone 


Technique: Intravenous nitrogen mus 


tard; x-ray therapy 3,500 r in 3 weeks; 


possibly accompanied or followed by 
a course of Coley *s toxins. 


Probably 


survival 


Results: about 30 per cent 


long-term rate; prognosis is 
been 
after 


and 


uncertain beeause (a) there have 


late reeurrences and metastases 


five years’ freedom from disease, 


histologically indistinguish 


b cases 


able from those with a favorable out 


come and with a satisfactory response 


to irradiation may nevertheless soon 


develop generalized metastases. 
THE TREATMENT OF METASTASES 


Vetastases in Lymph Nodes.—Since 


regional lymph node metastases occur 


in many childhood cancers, the re- 


gional lymph nodes are included in 


the irradiation of the primary tumor 
whenever feasible; for when separate 
fields have to be used for the irradia- 
tion of the primary tumor and of ad- 
metastatic Ivmph nodes it is 
difficult to 
where 


jacent 
homogeneous 
fields 
zones of underdosage are more likely 
but 
may result in persistence of malignant 
cells with ultimate elinical recurrence. 
Metastases.—The 
tribution of blood-borne metastases is 


very ensure 


dosage; adjacent meet, 


than zones of overdosage, either 


slood-borne dis- 


not a purely mechanical process, for 
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osseous metastases are common in 
neuroblastoma without any evidence 
of pulmonary metastases even at au- 
topsy, and sometimes occur with other 
tumors such as Wilms’s tumor and 
Ewing’s tumor of bone. It follows 
that some tissues would appear to be 
to 


developing 


tumor emboli from 
clinically 
the 
of distant metastases does not invari- 


for 


able prevent 


into evident 


metastases, and hence presence 
treat- 
to 


cancer. 


ably denote ineurability, 
the 
metastatic 


aid normal tissue 
the 


However, the detection of an isolated 


ment may 


overcome 


blood-borne metastasis usually fore- 
tells the later appearance of multiple 
that indi- 
cated we use systemic agents for the 


metastases, so whenever 
control of undetectable metastases in 
of the 


Sometimes there 


conjunction with irradiation 
obvious metastasis. 
is reasonable doubt whether a sec- 
ond tumor is a metastasis or a second 
primary tumor, for example, bilateral 
of the kidneys, an 
sarcoma of the 
eighteen months after amputation for 
of the tibia 


evidence of pulmonary 


Wilms’s tumors 
osteogenic radius 
an sarcoma 
without 
metastases, or a second reticulum-cell 


osteogenic 


any 


sarcoma of bone without intervening 
metastases. And 
distinet 
tions, such as a 3-year-old boy with 


pulmonary some- 


times there are two econdi- 


an adrenal cortical tumor who de- 
malignant melanoma, 
with °‘Hand-Schiiller- 
Christian’s syndrome who developed 
a medulloblastoma. The radiother- 


apy of metastases or apparent metas- 


veloped a or 


another one 


tases may therefore sometimes justi- 
fiably be radical with intent to cure. 

Hepatic Metastases: Metastases in 
the liver may be the only evidence of 
disease in abdominal neuroblastoma; 
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spontaneous disappearance as well as 
Other in 


tra-abdominal and retroperitoneal can- 


radiation cures are known. 


metastases 


the 


eers may also give rise to 


confined to the liver. Since nor 


radiation 
3,000 to 


easily tolerates 
the 


without 


mal liver 


levels of order of 
$000 r 


funetion, it 


dose 
any impairment of 
is usually justifiable to 
attempt the cure of hepatic metasta- 
ses by irradiation. 

Vetastases: Although 
the evidence is as yet incomplete, we 
think that 
dren can tolerate 2,000 r without any 


Pulmonary 


normal lung tissue in ehil- 


in the range of 


evidence of damage; 
2,000 to 3,000 r a patchy pneumonitis 
but 


ally resolves, apparently completely, 


develops after irradiation, usu- 


within four months; above 3,000 r 


resolution is uncertain and some de- 


gree of permanent pulmonary fibro- 


sis with impairment of funetion is 


probable. 

was ad 
1951, 
left 


Case 3.—QJ. , aged 6% 
Memorial Hospital Nov. 20, 
treatment of the 


\ tumor lose of 2.364 1 


years, 
mitted to 
tumor ot 


for Ewing's 


tibia. was given 
first being 


kilogram of HN 


1952. he 


dost preceded 


in 14 days, 
by 0.4 meg. per intrave 


nously. In January, was given 


pulmonary irradiation, dose 


April, 1952, a 


showed areas 


‘prophylactic’ 
of 2.250 1 Ir 


oentgenogram 


of the chest suggestive of 


metastases, These subsequently cleared 


without any therapy and were considered 


pneun due to irradia 


In August, 


onitis, pro mbly 
1953, 
] 


were still normal and 


the lungs roentgeno 


graphically no other 


signs of recurrence were found 


ot ch ldhood 


metastases de- 


In the canh- 


cers, When pulmonary 


majority 


velop they are multiple and bilateral 


rr soon become so; in such eases, if 


the primary tumor is controlled and 
there are no metastases e sewhere, we 
the 


mum tissue dose of 


irradiate whole chest to a mini- 


2.250 r in two to 
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three weeks. There is evidence that 
radiotherapy is sometimes curative,*’ 
but usually it causes only temporary 
disappearance of the metastases for 
a few months. 

In some types of cancer, for exam- 
ple, embryonal carcinoma and carei- 
the pul- 


metastases always 


noma of thyroid, isolated 


monary are not 
the forerunner of multiple metasta- 
ses. We therefore sometimes irradi- 


ate isolated pulmonary metastases 
and in such 
3,000 to 


(without risk of subsequent 


through small fields, 


cases give a tumor dose of 
3,900 r 
impairment of respiratory function) 
because the area of fibrosis is small. 
It is very important that every pa- 
tient who has had pulmonary irradia- 
tion should avoid superadded infee- 
tion, and if such respiratory infee- 
tions occur they must be taken seri- 
ously and energetically treated. In 
adults we have not found cortisone a 
reliable agent for the prevention of 
radiation pneumonitis or fibrosis. 
Skeletal Metastases: While hepatic 
certainly sometimes 


metastases are 


curable by radiotherapy and pulmo- 
nary metastases occasionally, skeletal 
metastases always indicate a poor 
prognosis, and particularly so if the 
aspirated sternal or iliae marrow con- 
hence regard 


skeletal 


palliative, and in most cases a 


tains tumor cells; we 


irradiation of metastases as 
solely 
tumor dose of 1,000 to 2,000 r 


for relief of pain and for the 


is suf- 
ficient 
conversion of an osteolytie lesion into 
an osteosclerotic area. 

Metastases: 
sion of the spinal cord is due to lepto- 


Intraspinal ( ‘ompres- 


meningeal metastases from certain in- 


tracranial tumors, and to extradural 


metastases or extension in malignant 


lymphoma, neuroblastoma, and some 
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other childhood cancers. It is always 
a radiotherapeutic emergency, for ir- 
radiation within a few days of onset 
in complete fune- 
The 


usually irradiate 


generally results 


tional reeovery. lesions may be 
multiple, so that we 
spinal cord to a 
3,000 r 
doses are small, 


further 


a generous length of 
tumor dose of about in three 
weeks; the first few 
50 to 100 r. 


cord compression through swelling of 


so as not to risk 


the tumor. 


THE TREATMENT OF MALIGNANT 


LYMPHOMA AND RETICULOENDOTHELIOSIS 
The of the 


management of the generalized affee- 


use radiotherapy in 
tions of the lymphoreticuloendothelial 
system is mainly directed toward the 
relief of symptoms and the prolonga- 
tion of comfortable life. In general, 


therefore, small or moderate 


of 
which may destroy some of the patho- 


only 


doses radiation are indicated, 
logie cells and alter others in the di- 
rection of greater differentiation, but 
the 


however, 


seldom completely sterilize ir- 


radiated area. There are, 


occasions when higher radiation 


doses (comparable to those used in 
the 


ized cancers) may be useful: for ex- 


‘**radieal’’ radiotherapy of local- 


ample, in Hodgkin’s disease present- 
ing in a single group of lymph nodes, 
be at- 


sterilization of the area 


tempted in the hope of a long remis- 


may 


sion or even of apparent cure. 


Acute Leukemia.—Now that partial 
or complete temporary remissions are 
being frequently produced in acute 
leukemia by chemotherapy, complica- 
to infiltration of 


organs often ob- 


tions due leukemie 


various are more 
served, and some of these have proved 
irradiation. Meningis- 


and 


amenable to 


mus, papilledema, oculomotor 
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palsies; involvement of spinal nerve 
the spinal 


uleeration 


roots and compression of 
cord; leukemie masses and 
in the mouth and nasopharynx; supe- 
rior mediastinal compression; uremia 
from renal infiltration; jaundice from 
hepatic involvement; these are some 
of the conditions which have been re- 
lieved by x-ray therapy. As regards 
dosage, we usually begin with 50 to 
100 r, and have found that with daily 
treatments a total dose of 300 to 600 r 
is generally required for improve- 
ment. 

In the 


leu- 


Chronic Myeloid Leukemia. 
few of chronie 
kemia that we have observed in chil- 
dren, the treatment of choice appears 
to be irradiation of the spleen, as it 
is in adults. With x-ray therapy at 
250 kv., anterior, posterior, and left 
lateral 10 
rotation; starting with a dose of 25 
to 5O r, 
every third day, using the blood piec- 


cases myeloid 


15 em. fields are used in 
the dose is inereased about 


ture as a guide, until it reaches 100 
or 150 r daily. A favorable response 


comprises an inereasing red cell 
count, a rising hemoglobin, a decreas- 
ing white cel] count, and diminishing 
numbers of immature cells. <A falling 
count diminishing 
platelet count for 
caution, either by reducing the x-ray 
dose or by a temporary interruption 
of treatment. The total peripheral 
white cell count is not the best guide 
either to the daily dosage or when 
to end the x-ray course, for with a 
total of, say, 6,000 white blood cells 
per cubie millimeter there may still 
be many myeloblasts and myelocytes ; 


red cell and a 


indicate a need 


we regard a satisfactory end point as 
absenee of myeloblasts and less than 


2 per cent myelocytes in the differen- 
A lengthy remission may 


tial count. 
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be anticipated if the bone marrow 
picture returns to normal, which is 
also of interest as one of the few in- 
stances when local irradiation appar- 
ently exerts a systemic effect. 
Hodgkin’s Disease.- 
localized Hodgkin’s 
treatment 
control 


In apparently 
disease in chil- 
aiming at 
justified, 


dren, intensive 


permanent seems 
but our experience is insufficient to 
know whether it is as safe as in adults. 
girl 


For example, in a 12-year-old 


with cervical and mediastinal nodes, 
intravenous nitrogen mustard (0.4 mg. 
per kilogram of body weight) and an 
3,000 r in 


days was given, and she has remained 


x-ray tissue dose of ten 


well for two years, but in a 8-year-old 


with bilateral cervical nodes, 


after the same dose of nitrogen mus- 


boy 


tard and an x-ray tissue dose of 2,250 
r in eight days, the radiation reac- 
tions in the skin, mouth, and pharynx 
were so severe that the patient was 
critically ill for over two weeks. 

In multifocal and _ generalized 
Hodgkin’s disease, x-ray therapy is 
relief of 
control 


directed toward the symp- 
of the 
areas; for these 
of 1,000 to 
1500 r in a period of one to two 
weeks is usually adequate. Although 
most of the clinical manifestations of 
Hodgkin’s to 
the soft-tissue portion of the reticulo- 


toms and temporary 


disease in localized 


purposes a tissue dose 


disease are referable 
endothelial system, the bones also are 


frequently involved, and bone pain 


may precede radiographic evidence of 
Recognition of the 


bone destruction. 
symptom and early x-ray therapy are 
particularly important in the case of 
the vertebrae, for both collapse of the 
vertebra and of the 
spinal cord through extradural spread 
can be prevented. 


compression 
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Letterer-Siwe Syndrome.—The no- 
sology of some generalized, or poten- 
tially of the 
reticuloendothelial ill de- 
fined, but at least some eases of Let- 
terer-Siwe syndrome and some 
of Hodgkin’s disease are indistinguish- 
able in their late stages from general- 
ized Their 
uncertain by 


generalized, affections 


system is 


2ases 


reticulum-cell sarcoma. 


pathology is matched 


wide variations in their radiosensi- 
tivity, so that each case is an individ- 
In 
drome chemotherapy is receiving more 
the 


treatment, but oceasionally regression 


ual problem. Letterer-Siwe syn- 


support as primary method of 
of a small tumor after an x-ray dose 
of 1,000 r 


irradiation of a large volume such as 


occurs, and in such cases 

the abdomen or thorax may be justi- 

fied. 
Hand-Schiiller-Christian 
The skeleton seems unique among 


Syndrome. 


the systems of the body in manifest- 
ing lesions which may occur in a soli- 
tary focus, or in multiple but local- 
generalized affee- 


ized foci, or as a 


tion of the whole skeleton. The least 
uncommon example in children is the 
solitary eosinophil granuloma of 
bone, its multiple occurrence in sev- 
eral bones (not necessarily simultane- 
ously), and Hand-Schiiller-Christian 
syndrome. 

The Hand- 
Schiiller-Christian syndrome are radi- 
ther- 
extensive 


osteolytie lesions of 


and whether 


is given 


osensitive, X-ray 
apy of 


bone destruction or for an overlying 


because 
soft-tissue swelling or for proptosis, 
a dose of 1,000 r over a period of six 
or eight days is usually adequate. In 
the often 
slow most 


reossification is 
but in 
other bones it is well advanced within 


ealvarium 


and incomplete, 


two months of irradiation. 
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The solitary eosinophilic granuloma 


if bone responds to x-ray therapy in 


a similar manner. 

The pathologie diagnosis of many 
of 
tained by aspiration biopsy is diffi- 
eult. 
the predominant feature of a num- 
An open bi- 


lesions bone from material ob- 


An eosinophil reaction may be 
ber of different lesions. 


fail to 
and 


opsy may also secure repre- 


of 
the complete osteolytic lesion may 


sentative material, excision 


often seem unjustifiable. Neverthe- 


less definitive therapy mut be de- 


ferred until a diagnosis is established. 


RADIOTHERAPY IN NONMALIGNANT 
CONDITIONS 

The present state of knowledge as 
to the late effects of even a small dose 
of radiation (say 400 r) to a small 
area (say 10 sq. em.) of the body of 
a child does not permit us to say that 
Although ir- 
the 
treatment of choice for a variety of 


it is completely safe. 
radiation often appears to be 
benign conditions already memtioned 
feel that it should not 
be used if there are acceptable alter- 
of Most 


radiotherapists believe that a single 


we therefore 


native methods treatment. 
‘threshold erythema dose’’ of radia- 
tion is devoid of risk, yet it must be 
recognized that the number of chil- 
dren who have been followed for even 
as long as twenty years after irradia- 
tion of a benign lesion is far too small 
for any certainty in the matter. In 
a subject which is still controversial, 
it would best for the radio- 
therapist to err on the side of cau- 
tion, and to leave to the pediatrician 
the of conditions, 
medical, 


seem 


assessment those 


whether psychological, or 


cosmetic, which he may regard as in- 
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dications for radiotherapy of benign 
lesions. 


Dosage for ‘‘ Benign’’ Lesions 
Cavernous hemangioma: 60 to 100 kyv., 
400 r, single dose. 

Keloid: 60 to 100 kv., 400 to 800 r, 
single dose. 

Lymphangioma (cystic hygroma, macro- 

100 to 130 kv., 

tionated dosage, 800 to 1,200 


cheilia, etc.) frac- 
r in 10 
days. 

150 to 250 kv., 


200 to 


Lymphoid hyperplasias: 
fractionated dosage, 500 r in 

2 weeks. 

(hemangioma of 

250 kv., 

to 2 weeks. 


250 


Aneurysmal bone cyst 
a vertebra, for 
1,000 to 1,500 r in 1 


apillomatosis of the larynx: 


example): 


kv., 
1,000 r in 6 days. 


SUMMARY 


1. Radiotherapy is one of the most 
formidable therapeutic agents avail- 
able for the treatment of many tu- 
mors of children. 

2. Certain elementary therapeutic 
principles governing the treatment of 
any morbid process also apply to the 
use of radiotherapy : 

a. There must be positive indica- 
tions for the recommended therapy. 

b. The thor- 
oughly aequainted with the procedure 


physician must be 

or agent used in the therapy. 
ce. The limitations well the 

encouraging possibilities of the ther- 


as as 
apy should be known by the child’s 
family. 

3. An the 
value of ionizing radiation cannot be 
Only after many 


accurate appraisal of 


made now. more 


cases are treated earlier and end re- 
sults of fifteen or more years are re- 
viewed will this be possible. 

4. There is sufficient evidence now 
available to recommend more exten- 
sive use of radiotherapy in the neo- 
plastic diseases of children. 
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5. Current techniques in the use of 
ionizing radiation in children are 


based chiefly upon the limited radio 


therapeutic experience in the field of 
pediatrie oneology. It is not to be 
expected that uniformity of opinion 
would now exist or that changes and 
improvements in methods will not oe- 


cur as experience widens. 
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Psychologic Aspects of Pediatrics 


INITIAL COUNSELING OF 


RETARDED 


PARENTS WITH 
CHILDREN 


MENTALLY 


ISRAEL ZWERLING, M.D., Pu.D. 
CINCINNATI, OHIO 


HE problem of how much, when, 

and how to tell the patient or his 
family is an ever-present one in medi- 
The situation the 
diagnosis, the nature of the patient 
or family, and the personality of the 
physician. When the diagnosis is 
clear-cut, the prognosis favorable, the 


cine. varies with 


patient or family free from great 
anxiety, and the physician confident 
of his therapy, the problem of in- 
forming the patient or family either 
does not arise at all, or else permits 
The coneern of 


mental 


of ready disposition. 
the present 
deficiency, a situation in which none 
of these favorable factors prevails. 
Here the uni- 
formly poor, the etiology only infre- 
quently the parents 
gularly anxious, and the physician 
therapeutic 


paper is with 


prognosis is almost 


ascertainable, 
‘Idom confident of a 
regimen. 

The anxiety of the parents is of 
particular coneern to the physician 
who must tell them his diagnosis* of 
There are a num- 
To 
begin with, there is an awareness of 
the 


mental deficiency. 
ber of reasons for this anxiety. 
implications of 
diagnosis, the extremely 
imited therapeutic outlook. Another 
eason is the widespread awe of the 


the long-term 


and of 


Cincinnati General Hospital. 

*Although mental deficiency is not, in the 
sual sense, a “diagnosis,”” it is in most in- 
tances so considered and is used in this man- 
er in the present paper. 


Address 


‘‘mental’’ as against the ‘‘physiecal’’ 


in human malfunetion. However far 
feel 


from the era of demonology, an ir- 


we prefer to we have moved 


rational fear of intellectual deficiency 
is still manifest precisely because it 
is ‘‘mental.’’ It must also be noted 
that there is seen, with extraordinary 
frequency, a marked guilt reaction 
on the part of the parents. The sources 
of the guilt feelings are complex and 
outside the scope of this paper, but 
their manifestations are familiar to 
the physician who has dealt with the 
parents of retarded children. Finally, 
as Doll' has stressed, the core of any 
definition of mental deficiency is social 
the pa- 


rental anxiety reflects the social stigma 


incompetence, and much of 


inherent in severe and prolonged social 
incompetence. Abel? has recently 
written: “The mentally retarded is a 
deviant who is perhaps treated with 
greater rejection and less respect by 
parents, teachers and the community 
than is any other deviant, perhaps 
with the exception of the person with 
Hanson’s disease.’’ Certainly a num- 
additional 
rejection and loss of respect by family 


ber of diseases provoke 
and community, but it remains true 
that the characteristic attitude of the 
community to the mentally retarded 
child operates to heighten the anxiety 
of the parents of the child. 
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At the same time much ean be done 
precisely at the time the diagnosis is 
presented to the parents to reduce this 
anxiety and to promote a more accept- 
ing and constructive attitude toward 
the ehild. It the 
paper that the initial counseling of 
the parents is of critical importance in 
that 
handling by the physician can turn a 


is thesis of this 


this regard, and appropriate 
potentially devastating experience into 
the foundation for a satisfactory ad- 
justment to the problem and to the 


child. 
PROCEDURE 


The National Association for Re- 
tarded Children initially stimulated 
this study and cooperated in the pro- 
Members of the N.A.R.C. who 


were themselves parents of retarded 


cedure. 


children were asked to communicate 


with with regard to the circum- 


stances of their first learning of the 


me 


diagnosis, their reaction at the time, 
and their feelings about whether the 
had 


Kighty-five letters were re- 


situation been well or poorly 
handled. 
ceived from parents seattered over 
twenty-three states and Canada. The 
contents of these communications were 
then tabulated and form the basis of 
the discussion presented below. 

the 


statistical 


Several considerations render 
data unsuited 
handling. 


sented as reported by the parents, with 


for normal 


These experiences are pre- 


no independent data available as to 
what the physician actually said or 
did. In addition to the misconceptions 
and with fre- 
quency immediately after contact with 


distortions seen some 
a physician, there is here the added 
problem of an interval of from a few 
months to several years having elapsed 
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between the actual contact with th 
doctor and the report of this contact 
by the parent. Again, these are un 
usual parents in that they have beer 
able to accept their retarded child at 
least to the extent of identifying them 
with the membership of the 
National Association for Retarded 
Children. The ability to write about 
the initial 
formed of the diagnosis of mental de 
their child is a further 
differential factor in this regard. One 


“ 


selves 


experience of being in- 


ficiency in 


parent wrote, a person cannot 
sit down and write of this experience 
I think 


information 


without opening old wounds. 


you would get more 


through interviews than letters, for 


is easier to talk than to 
Finally, it is likely that ex 
periences felt by the parents to have 


somehow it 
write.” 
been poorly handled by the doctor 
would be more likely to prompt a 
letter than experiences felt to have 
been adequately handled. It 
therefore, be stressed that the letters 
cited are by no means offered as re 


must, 


flections of what physicians general] 


do in handling this problem, nor is it 
the intent to offer a tabulation of how 
representative parents react to being 
informed of the diagnosis of mental! 
Rather, the reported ex 
periences have been analyzed for thei! 
individual content, and common con 


deficiency. 


cerns dis 


cussion as suggested areas of interes 


have been extracted for 
to the physician faced with parent 
with retarded children. These a 
presented below, and are then con 
pared with techniques for handlin: 
the initial counseling of parents wit 
retarded children proposed by thre: 
recent contributors to the literatu: 
in this field. 
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RESULTS 
The Attitude of the Physician.— 
1. A 
thirty-three of the eighty-five) refer 
to the importance of the attitude of 


striking number of letters 


the physician. A representative letter 
noted: “Dr. J. was superb in his tell- 
ing of Steve’s limitations.... Mainly, 
the points I remember were of course 
his gentle treatment of us, his ex- 
quisite choice of words so as to avoid 
obnoxious Another 
‘“*We shall be everlastingly 


the Mes” 
wrote: 
grateful to our young pediatrician for 
his skillful, sympathetic handling of 
He took as much interest in 
us as he did in our child and spared 
us what may have been a dreadful 
shock.’’ The converse experience is 
reported by another parent as fol- 
lows: ‘‘When his prophecies failed to 
materialize within the allotted time, 
he sent us to a very distinguished 
This man 
diagnosis 


our case. 


neurologist-psychiatrist. 
the accurate 
cold, almost surgical 


pronounced 
with a hard, 
economy of words and feelings. To 
put it mildly, he was brutal. My 
wife and I walked through the streets 
of Brooklyn, weeping openly.’’ The 
significance to the the 
attitude of the physician is reflected 


parents of 


not only in the frequeney with which 
it is mentioned, but also in the degree 
One 


of coneern which is expressed. 
parent reported that her doctor had 
commented about her mongoloid 
‘*. . . they make nice 
around the house.’’ Another 
wrote: ‘‘This doctor was a woman, 
and I didn’t have my child with me 
at the time. She 
questions about her training and eat- 
ing habits, then she asked me about 
When I said she didn’t 


daughter that 


pets 
asked me 


many 


her speech. 
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talk, she told me I should put her 
away and forget I ever had her, un- 
less I wanted to limit myself to a 
dog’s life. At least a dog could bark, 
she told me. Every time I think 
about this doctor, I think how much 
more I have than her, and that is love 
for human beings.’’ One letter made 
it clear that the parent was not seek- 
ing maudlin sentimentality; ‘‘I was 
taken back to my room, and about 
twenty minutes later my doctor came 
in and the tears were running down 
his cheeks. He said there was some- 
thing terribly wrong with my baby. 
He couldn’t tell me at first, but 
finally told me that my baby was the 
type known as mongoloid.... My 
doctor had a compassionate heart, but 
it just seems to me that he did not 
have the right psychological approach. 
I was terrorized over the situation and 
remained so for about three years.” 

The concern of these parents with 
the attitude of their doctors is, of 
course, not unique to the field of 
mental deficiency. It is my impression, 
however, that few diagnoses provoke 
more anxiety in the physician than 
feeble-mindedness. A meaningful 
study remains to be done in defining 
the sources of doctors’ attitudes to- 
ward mental deficiency. In any ease, 
it is apparent that some parents react 
with great sensitivity to the warmth or 
coldness, the gentleness or harshness, 
the acceptance or rejection in the atti- 
tude of the doctor. 

2. Twelve of the letters 
from the parents comment upon the 
thoroughness of the study which pre- 
ceded the announcement of the diagno- 
sis. Several shared the direet comment 
of the mother who wrote, “I, as a 
thinking parent, was not content with 
anything less than a complete study 


received 
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of the ehild.” Another “Dr. 


B’s statement on hearing my story was, 


wrote, 


‘IT cannot say from this one examina- 


tion just what is wrong, but if it were 


child I 


Blood tests were made and x-rays 


my would make certain tests.’ 


taken the consensus of neurologi- 


eal, psychological and medical exami 


nations agreed with her tentative diag 
Another 
favorable experience, wrote, “A 


nosis.” parent, reporting a 
less 
lot of the shopping around that doetors 
deplore would be avoided if doctors 
would take patients into their confi- 
act threatened when a 


denee and not 


consultation is requested.” A_ less 
bitter 
“Dr. L. 
He told 


would never be able to assume adult 


report by another parent was, 


her for five minutes. 
that 


saw 
us gently enough she 
responsibilities and that there was a 
theory that the same kind of lesions as 


Dr. B. had 
probably 


she had on her face, that 


called adenoma sebaceum, 
were inside her skull and pressed on 
We should 


cepted what he said but we 


have ae- 
felt that 
he had not seen her for long enough. 

Dr. C., 
mine, told me that one of the things 
had 


not to give patients a quick diagnosis. 


her brain. 


a psychiatrist friend of 


he learned with experience was 
Even if he knew what was wrong, he 
said, he went through the motions of 
more examinations beeause that gave 
people more confidence that he was not 
judging hastily.” 

It is, 
clinical types of mental deficiency re- 


Fur- 


ther, and precisely in cases in which 


of course, obvious that not all 
quire equal investigative effort. 


diagnosis is immediately apparent, 
parents will recognize the perceptive- 
the will be 
pleased that prolonged study was not 


the 


ness of physician and 


required. Certainly, too, sug- 
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gestion that the physician who knows 
the diagnosis and prognosis make a 
pretense of thoroughly examining the 
child 


true, however, that in many instances 


must be rejected. It remains 


the special skills required for an in 
clusive evaluation of a retarded ehild 
possessed by the in 


exceed those 


dividual practitioner. Pediatries, neu 
rology, radiology, psychology, psychia 
and orthopedies each con 


ah 
The 


tainly be prepared, where indications 


try, may 


tribute. physician should cer 
exist, for consulting specialists in thes 
and other fields, to explain the need 
for these consultations, and to utilize 
all available relevant professional re 
sources toward the end of complet 
diagnosis. 


3. Related to both the 
the physician and the thoroughness ot 


attitude o 


the study preceding the diagnosis is 
the problem of the kind of informa 
by the parents. In 


tion requested 


this regard, there are several inter 


related problems. As is so often the 
case in the communication of techni 
the 
problem of intelligibility is relevant 
that it is 
the doctor’s duty to have the parents 
full 
is. In 


eal information to lay persons, 


One parent wrote, ‘‘I feel 


diseussion of what the 
meaning of their 
stead, in their well-meaning way, they 


in for a 


diagnosis 


left us with a mumbo-jumbo of medi 
cal terms that I had to find a medical! 
dictionary to look up the meaning.”’ 
Another wrote of being sent by the 
family doctor to a_ specialist, wh« 

. gave us what amounted to me t 
a great deal of double talk in medica! 
terms that were above 


my compre 


hension.’’ Concern with the content 
of the doctor’s statement 
prominent. Eleven letters 
reference to the facet that the doctor 


was more 


made 
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ad stressed the negative aspects of 
he picture to the total exelusion of 
ny assets in the child. One parent 
vrote, ‘I believe that when the doetor 
tells parents the child is defective he 
should point out the fact that it is 
possible to maintain a normal family 
child . . 
point out the negative side so readily, 
An- 


listed some of the eur- 


ife with such a and not 
vhich is done most of the time.’’ 
other parent 
rent accomplishments of her 5-year- 
‘*The 


many 


old daughter, and added, 


thought has oecurred to me 
times, but there is no way of knowing, 
that it might different 
for me if the doetor had told 
me a things like that 
knowing that they do act like human 
beings would have helped, I think.’’ 


A third parent wrote, ‘‘Tim is 5 years 


have been a 
story 


few just 


old now, very lovable, and he can say 
several words and even group a few 
together. He ean ride a bieyele.... 
All of the doctors who saw Tim were 
kind, but not one of them gave one 
word of hope or reassurance.’’ A 
related problem was the coneern of 
the parents for more information with 
regard to the prognosis and manage- 
ment of the child. Several expressed 
similar the 
wrote, ‘‘Doetors should be supplied 
with so they could 
ulvise you... on the 
to rear a retarded child, so that you 


views with parent who 


more material 
proper ways 
will not expect more of the child than 
he is capable.’’ Another wrote, more 
mphatieally, “If I were to summarize 
want, it is... an 
of what 


what we would 


explanation to the parents 
diagnostic procedures] has been done 

what positive conclusions can be 
lrawn, what uneertainties remain, 
vhat general prognosis can be made. 


.. The physician should give con- 
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tinuing, positive advice, well founded, 
and of a practical nature, on the day- 
to-day handling of problems.” 

add 


that parents present a wide range of 


It is here again pertinent to 


under- 
One 
must agree with the parent who wrote, 

when a husband is a Pu.D. and 
think 


capacities for accepting and 


standing the doctor’s discussion. 


the wife a college graduate, I 
the doctor should lay the books on the 
table. He makes himself look 
when he doesn’t.” At the same time, 


foolish 
initial counseling must also be 
vided to the parent who wrote, ‘‘My 
reaction to the 
retardation 
army, all alone if necessary, to help 


pro- 


knowledge of my 


child’s was to lead an 


her live a normal life.’’ This parent 
never did get beyond the expression 
of her powerful feelings of protective- 
child to the 
actual experience of being informed 


ness for her describe 


of the diagnosis. No single formula- 
tion of content can hope to serve so 
varied a population. A second point 
to be stressed in this regard is that 
the physician is being asked to pro- 
fields in which 
he only rarely attains competence 

child 
tarded children. A technique reported 


vide information in 


rearing, and edueation of re- 


the parents is of 
literature at 
the time of initial counseling. Several 
books 


bibliography for 


upon favorably by 
providing appropriate 


excellent pamphlets and are 


available, and a 
readily ob- 
writing to the National 
Retarded Children.* 


suggestion of even 


such purposes may be 
tained by 
Association for 
An _ additional 
wider applicability is for the physician 
to direct the 
for retarded children. 


local 


Most 


parents to the 
council 


units maintain programs directed 


*Box 85, Wall St. Station, New York, N. Y. 
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precisely toward answering these 


questions, and at the same time serve 
to integrate the parents into the wider 


community aspects of the problem of 


mental deficiency. 
4. A 


twenty-two of the eighty-five letters 


theme which appeared in 
written by the parents was the posi- 
tive role played by religion in their 
instances there 
to the 


role, but several parents devoted con- 


adjustment. In most 


was only a brief reference 
siderable emphasis to this source of 
help. One an 
through the church that I gained two 
important that 
looked at things as punishment which 


noted, was really 


insights: one, we 
feelings 

connection the Bible 
the blind, that 


these things were not a reflection on 


our own guilt 
with 


might be 
two, in 


story of man born 
the parents, but could be used as a 
means of helpful endeavor.”’ 

In this connection it would appear 
that the physician might extend the 
collaboration with the minister, priest, 
or rabbi, certainly not infrequent in 
work, to the initial 
counseling of parents with retarded 
to 


many areas of 


children when this appears be 


indicated. 

Institutional Care. 

5. The of 
feeling by the parents concerned their 


most bitter expression 
being advised to institutionalize their 


retarded children. This subject was 


approached in widely varied ways. 
Some, concerned with the frequency 
with which the advice to institutional- 
the child 
factors within 
felt to be responsible. 
felt that, ‘‘ Medical 


with so mueh sick tissue that 


given, wrote on 
the doctor which 


One 


ize was 
the 

they 
parent doctors 
work 
they think everything defective should 
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be scrapped.” Some parents remarked 
the lack factual 
concerning institutions possessed by 


on of informatio 
the doctors urging this disposition 


One wrote, this has come up 
with other doctors; they do not know 
the institutional setup and do not take 
the trouble to find out what facilities 
are actually available and suitable fo 
the child, 


to positive sources of information on 


nor do they refer parents 


these topics. One psychiatrist recom 
mended the W... 


pensive private school | 


. School [a very ex 
to the 


our case, 


wilt 
In the 
recommendation of Letehworth Vil 
lage [a New York State institution 
to New Jersey residents was quite 
frustrating.” Fifteen 
mented on the attitude of the physi 


of a machinist. 


parents com- 
cian toward institutionalization as on 
of finding some place to ‘‘put away” 
the child, rather than as a_ positive 
procedure in the management of the 
child, 
one parent read, ‘*He folded his arm: 
batting 
an eyelash said, ‘You’re wasting you 
The only thing to do with this 
child is to place him in an institu 
Another parent wrote, ‘‘ The 
that 
and 


A rather typical statement by 
across his chest and without 
time. 


tion.’ ’ 


there advised we 
put 


him. 


doctor 


should him away forget 


I have never in my life 
Five 


about 
heard such a eruel sentence.’’ 
parents the 
attitude toward institutionalization as 
demanding. One wrote, ‘‘I can supply 


characterized doetor’s 


you, practically verbatim, with the 
interview we had with the doctor. 

and that 
week end when we thought our boy 
would be snatched away to an institu 
Twelve 


with our reactions over 


tion in a very short time.’’ 
letters referred seornfully to advice 
for immediate institutionalization an 
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then deseribed a currently adequate 
ome adjustment. One parent wrote, 
Each time we went to the doctor he 
would ask us if we had taken out the 
papers yet, and when we said no he 
further. Our 
boy walked at 3, stood up alone and 
walked on his birthday! Were we 
ever surprised! You can imagine our 
It took us quite a time to really 


would harass us 


joy! 


accept him for the child he was, and 


to see he would never be the child 
we would have liked to have him be. 
He is a happy, well-adjusted and self- 
sufficient child.’’? The parent quoted 
above as interpreting the advice to 
institutionalize her child as a 
went on to write, ‘‘My boy is 


*“sen- 
tence’’ 
now 6 years old. He goes to D. 
School. He is talking very well and 
ean carry out all the orders I give 
him in the home. He is sweet, very 
affectionate, and I guess the dearest 
little soul on this earth as far as his 
mother, daddy, and sister are con- 
cerned.’’ <A less frequently voiced 
complaint about advice to institutional- 
ize concerned the timing; characteristie 
was the statement, “I would say that 
a doctor should take it in easy stages 
in telling a Tell them the 
child is retarded, yes, but don’t go 
into a long talk about institutions. A 


parent. 


parent is absolutely in no condition at 
the time of the initial shock to hear 
like that.’’ 

These statements serve to empha- 


a verdict 


size a most important area of concern 
to the physician must tell 
parents of the mental 
deficiency in a child. The decision to 
child is 


who 
existence of 
institutionalize a retarded 
‘omplexly determined by the nature 
if the child, the available institutions, 
the the 
timing of the procedure in the light 


the parents, siblings, and 
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of all these factors. The role of the 
institution in the management of the 
retarded child is variable; the pro- 
portion of training and of 
sheer custodial care will vary with the 
adequacy of the institution as well as 
the abilities of the children. Institu- 
tionalization is not a disposition to be 
at, nor one to be 


actual 


eavalierly arrived 
‘allously recommended. 
When to Inform Parents.— 
6. Among the parents who 
mented on the point, there was sub- 
coneerning the 


com- 


stantial agreement 
question of when they should be told 
of the diagnosis. Eighteen of the 
letters reported at least one, and 
generally several, experiences of being 
told their child would “grow out of 
it.” Thirteen of the letters make the 
specific complaint that the parents 
should have been told earlier: “He 
[the consultant pediatrician] also told 
us to go back to our family doctor and 
not to go chasing after miracles. At 
the time I was very depressed and 
bitter toward our family doctor. Since 
then we have gone back to him, but 
there is still a little resentment be- 
cause he didn’t tell us himself when 
he first suspected the baby was re- 
tarded.” Another wrote bitterly, “I 
continually asked my pediatrician why 
Brian was so slow—in sitting up, in 
standing, in walking; if there was any 
chance that his physical slowness 
would be accompanied by mental re- 
tardation. Always I got a placating, 
‘No, he is just slow and will catch up.’ 
There was no effort to refer me to a 
psychologist or psychiatrist for testing 
and advice. Do not the doctors know 
the signs of mental retardation and 
deficiency, or are they just afraid to 
tell us?” Several parents described 
the converse experience; one wrote, 
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start. 
An- 


“I’m glad I knew from the 


Worry would have been worse.” 


other wrote, in a similar vein, 


learning the results of his tests was at 
the same time a tremendous blow and 


a tremendous relief from worrying 


and wondering just what, if anything, 


was wrong.” In a few instances (five 


letters) a stronger feeling is expressed 
on this matter, in terms of the feelings 
of inadequacy developed by the 


parents. One mother reported, in 


dialogue form, a series of conversa- 


tions with various doetors in which 


she asked about specifie developmental 
and reassured 
the 


was 
child 
until I got 


lags continually 


that 
time, 


needed more 
to the point 
of feeling that I was a neurotic mother 


with 


merely 


a completely inadequate one 
no one paying any attention to me, not 
even my own husband.” Only one 
letter expressed support for a delay in 
being told the diagnosis. This mother 
learned that she had given birth to a 
mongoloid child through a tragedy of 
the husband, obste- 
trician, and pediatrician each thought 
the others had told her, and, 
therefore, greeted her successively on 
the morning after the delivery with 
She wrote, 


errors in. which 


one of 


expressions of sympathy. 
“T do think a mother should be 
told has had at two 
weeks to from 
birth of the child 

In the matter of the timing of dis- 


not 
least 
the actual 


until she 


recuperate 


cussions and advising institutionaliza- 
tion, the parents contributing letters 
to the present study are particularly 
unrepresentative samples of the popu- 
lation with which the physician must 
deal. First, these are parents of re- 
tarded children, and one would have 
to raise the question of how vigorous 
doctors who gave 


a protest against 
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defi 


parents 


ineautious diagnoses of mental 


ciency could be culled from 
with children who did ‘‘grow out ot 
it.’’ Certainly, the anguish caused by 
needlessly alarming such parents can 
equal or exceed the despair of the par 
ents contributing to this report. Again 
these are parents who have accepted 
their children at least to the point of 
joining member units of the N.A.R.C 
Denial is then not prominent in their 
collective defenses against the impact 
of the diagnosis, and denials on th 
their are con- 
No 


actual practice is, therefore, warranted 


part of physicians 


demned. conclusion concerning 


from the letters in this regard. How- 
ever, it may be emphasized that the 
which are 
The 
task of the physician is to become fully 
skilled in developmental diagnosis, so 
that 
ficieney are not relegated to the lower 
It is likely 


physician, 


letters express concerns 


central to good clinical practice. 


clear indications of mental de- 
end of the normal range. 
that the anxiety of the 
rather than a lack of knowledge von 
cerning developmental norms or a 
lack of faith in the capacity of the 
the diagnosis, 


parents to accept 


prompts some of the counsel for wait- 
‘‘erow out of it.’’ 


ing for the child to 
It is the further task of the physician 
to recognize and avoid such motive 
for his counsel. 

A number of additional issues were 
raised by the parents who submitted 
but 
terests of these separate parents and 
from 


letters, represented unique in- 


have, therefore, been omitted 


this discussion. 

DISCUSSION 
initial counseling of 
retarded 


The 


with 


parents 


children has received 
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scant attention in the literature, par- 
ticularly in the nonpsychiatrie litera- 
ure. Jensen® has recently dealt with 
He emphasizes that the 
vravity of the better 
appreciated when it is realized that 


his problem. 
situation is 


between one and four million families, 
than individual children, are 


He feels that errors made 


rather 
involved. 
by physicians in handling the problem 
may the suffering of the 
parents, and lists as the three most 
‘*(1) Delay in de- 


increase 
frequent errors: 
fining the problem early in the pa- 
tient’s life’’; ‘*(2) encouragement of 
parents by holding out false hopes, 
which naturally results in disillusion- 
ment later’’: and ‘‘ (3) too much direct 
advice and/or urging adoption of a 
specific plan—too often institutionali- 


zation.’’ He feels, with regard to 
the latter point, that the doctor may 
fail to take into account ‘‘the strong 
emotional ties that 


center in the mentally handicapped 


most parents 
and may thus invite resist- 
lists as 
hasie steps in the contact with parents: 
thoroughly 


person,’’ 
ance to his diagnosis. He 


providing ample time; 
exercising care in 
the 
respecting the right and the responsi- 
bility of the parents to determine dis- 
objective 


studying the child; 


the language used to parent ; 


maintaining an 
attitude; 
not overaggressive psy- 


position ; 


ind analytic and using 


trained but 
chologists and social workers for such 
contacts. In his final interview with 
parents he offers the most likely ex- 
planation for the retardation, and 
offers four solutions: home eare, 
boarding home, private school, and 
state school. He is careful to state 
the latter choice as taking advantage 
f the and facilities 


offered by the state. He stresses the 


opportunity 
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actual saving of time which results 
from his procedure, both through a 
reduced need by the parents to ‘‘shop 
around,’’ and an inereased capacity 
the child and 


pressures on 


for understanding 
lessening destructive 
him. 

Doll’ notes that the parent’s ques- 
tion, ‘‘Is my child feeble-minded?’’ is 
meant to be, ‘‘How feeble- 
child ?”’ 
four basie ques- 

child the 
standpoint of suspicion of mental de- 
What is the cause of it, if 
What have I to look 
ward to? How long will it take and 
what shall I do in the 
concept 


really 
minded is my He sees the 
parents as asking 
tions: ‘‘How is my from 
ficiency? 
present? for- 
meantime ?’’ 
He introduces a which he 
terms ‘‘the cluster aspect of parental 
counseling,’’ which he defines as 
taking into account all the factors in 
the family which upon the| 
counseling process—the harmony in| 


bear 


the marriage, absence of one parent, 


age and sex of other children, and 
He states, ‘‘The basic point of 
there is 


so on. 
‘eluster counseling’ is that 
no simple, single solution,’’ and 
stresses that counseling requires | 
human. atti- 
and his 


sympathetic 
toward the client 
Storrs has stated 
with 


‘* realistic, 
tudes 
family.’’ 
principles in 
making application for the state in- 
stitution which he directs: ‘‘ Medicine 
is an art, and handling the relatives 
is one of the important functions of 


similar 


dealing parents 


this art. In my opinion, every case is 
individual and should be investigated 
as such. I want to know all I can 
about the child, the family, and all 
with both the 

Doctors as 
a class do not the 
enormity of the tragedy experienced 


situations connected 
child and the family. 


seem to realize 
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by the parents when they find that 
their definitely defective. 
This should be appreciated by all 
doetors and they should size up the 
[ have always felt that 
tell the 
Parents 


child is 


parents. 


it was a mistake not to 
parents the whole truth. 

from 
their 


evasive 


have in many instances been 


doctor to doctor, spending 


been given 
built 


and over, only to have them dashed to 


money; have 


answers; have up hopes over 


the ground, finally. It always seemed 
to me that they should be told the 
truth as early as possible—with, as I 
have said, consideration of the 
family situation.’’ 

the inereasing 


need 


stresses 
the 
fessional and at the same time humane 


Kanner® 
recognition of for ‘‘pro- 
attention’’.to the parents of retarded 
His list of the questions 
commonly asked of him by 
parents is an excellent summary of 


children. 
most 


the wide range of issues likely to re- 
quire attention in this situation, and 
includes questions on causes, impact 
upon siblings, indieations for or 
against future children, the handling 
of 
medical treatment, training possibili- 
He notes that 
unequivocal answers frequently ean- 
“*T have 


who 


friends and relatives, available 


ties, and prognosis. 


not be given, and states, 


never encountered a_ parent 
respected me less because, in answer 
to the question about the cause of 
his or her child’s retardation, I made 
no secret of my inability to supply a 
What 
them hope to hear is indeed not so 
much a piece of etiological wisdom in 


words of Greek and Latin origin as an 


definite answer. most of 


en- 
their 
human and parental competence, of 


sympathetic 


of 


authoritative and 


dorsement of themselves, 
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their right not to blame themselves 
what has _ happened.’’ His 
approach to the frequent question 
about additional children is to place 
the responsibility clearly upon the 
parents themselves, pointing out the 
inevitable risk in birth, and 
that the decision to 
children 


for 


any 
urging have 
additional 
upon a concomitant freedom 
from anticipation of He 
deseribes parents’ reactions to mental 


must be eontin- 
gent 


disaster. 


deficiency in a child as variants ot 


three basic mature acknowl 


edgement of the actuality and accept 
ance of the child; disguises of reality 


types 


with search for either scapegoats up 
on which to blame the retardation or 
magie cures; and complete denial of 
the existence of any retardation 
Since these basic attitudes will color 
all aspects of the care and manage 
ment of the retarded child, it be 
comes the obligation of the physician 
to identify the attitudes present in 
the parents, and work for a ‘‘thorough 
overhauling” in the direction of ma 
ture acceptance. 

The large areas of agreement be 
tween the counsel of these writers and 
the feelings expressed by the parents 
will be immediately apparent. It was 
of special interest to me that two of 
the the 
authors cited as having provided con 
sultations in the 
dren, and in 
parents deseribed 


parents referred to two of 


eases of their chil 
both instances — the 
the experiences 
with enthusiastic praise. 

There is a growing tendency t 


refer retarded children to special 


clinies for diagnostic evaluation and 


for treatment recommendations. In 


communities where such clinies are 


available, the problem of counseling 


the parents will be shifted from the 
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ndividual practitioner to the clinic 
staff. However, facilities re- 
main few in number and inadequate 
in staff for more than token ecapac- 
The individual physician—the 
neurologist, or psy- 
frequently the 
will continue to 


such 


ties. 
pediatrician, or 
chiatrist, or most 
general practitioner 
serve as initial counselor for the great 
with retarded 
develop appro- 


majority of parents 
children, and must 
priate knowledge and skills for this 


diffieult task. The reports of the 


parents who contributed letters are 


felt to reflect the characteristic 
practices of 
however, felt to be of value in pro- 
viding principles for the correct 
handling of the initial counseling 
situation, and these are seen to be in 
accord with the principles announced 
by Jensen, Doll, and Kanner in recent 
contributions to the field. 


not 


physicians. They are, 


SUMMARY 


Eighty-five letters from parents 
with retarded children describing the 
initial experience of the parents on 
being informed of the diagnosis of 
mental deficiency have been analyzed 
from the viewpoint of the parents’ 
feelings eoncerning the handling of 
the situation by the physician. 

The letters stressed the importance 
of the physician’s attitude, the 
thoroughness of the study which pre- 
ceded the announcement of the diag- 
nosis, and the clarity and directness 
of his communication. 

Complaints were lodged against the 
tendency to stress only the limita- 
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tions and not the assets of the child, 
and the 
fully the developmental prognosis in 
both general and specific, day-to-day 


against failure to discuss 


terms. 

The positive role played by religion 
in their adjustment to the situation 
was stressed. 

Strong condemnation was expressed 
toward the counsel to institutionalize 
the child without the physician him- 
self knowing about institutions, and 
without consideration of the parents’ 
urge to love and care for their re- 
tarded children. 

Wide agreement was expressed in 
favor of early announcement of the 
diagnosis, in preference to temporiz- 
ing statements to the effect that the 
child would ‘‘grow out of it.’’ 

Three contributions to the 
literature have been summarized, and 
the authors are found to be in close 
agreement with the parents concern- 
ing the principles for the correct 
handling of the initial counseling of 
parents with retarded children. 


recent 
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Comments on Current Literature 


PROGRESS REPORT ON ANTIMICROBIAL THERAPY OF 
TUBERCULOSIS 


ILYSICLANS in twenty-two hospi- 

tals located in various sections of 
the country have been cooperating 
with the United States Publie Health 
Service in a well-controlled investiga- 
tion of antimicrobial therapy of tuber- 
The first report of these stud- 
ies was based on observations made 
on 1,500 patients who were treated for 
forty weeks on several therapeutic reg- 
imens. The results indicated that, 
under the controlled conditions ob- 
taining, ‘‘isoniazid alone was approxi- 
mately equal to streptomycin § plus 
para-aminosalieylic acid (PAS), while 
the combination of isoniazid plus strep- 
tomycin was slightly superior to 
hoth.’’ Although significantly fewer 
patients continued to produce sputum 


culosis. 


positive for tubercle bacilli, in those 
patients who did continue to produce 
positive sputum, the acid-fast organ- 
isms were almost invariably drug-re- 
sistant to streptomycin when strepto- 
mycin and PAS were administered, to 
isoniazid when this drug was the only 


therapeutic agent employed, and _ to 
both streptomycin and isoniazid when 
both drugs were administered. Clini- 
cally the regimens ineluding both 
streptomyein and isoniazid were 
thought to give superior results. How- 
ever, the possible emergence of acid- 
fast strains resistant to both the prin- 
cipal antitubereulosis drugs, strepto- 
mycin and isoniazid, prompted the in- 
vestigating groups to study the effee- 
tiveness of isoniazid in combination 
with PAS, and that of a combination 
of all three, isoniazid, streptomycin, 
and PAS. 

Accordingly, the protoeol for the 
second large-scale study, which was 
adopted in March, 1953, ineluded five 
regimens as follows: 
per kg. 
per kg. 


plus streptomycin 
plus PAS 


Isoniazid (3 mg 
Isoniazid (3 mg. 


Isoniazid (10 mg. per kg.) plus streptomyei: 

Isoniazid (10 mg. per kg.) plus PAS 

Isoniazid (10 mg. per kg.) plus streptomyci 
and PAS 


‘*Streptomycin was given in dosages 
of 1 Gm. twice a week; PAS, 10 to 12 
(im. daily; and isoniazid in doses of 
3 or 10 mg. per kg. daily. Only pa 
tients with pulmonary tuberculosis 
who have received no previous anti 
microbial therapy are eligible for this 
second study.”’ 

A progress report of this second 
planned investigation appears in th 
January, 1954, issue of The American 
Review of Tuberculosis’ Thus far 
only 335 patients have been observed 
for a period of twenty weeks. The 
number of patients in the study was 
limited by certain factors which led 
the eooperating group to select only 
those patients satisfying very strict 
criteria. However, in those patients 
who were ineluded, the study was well 
controlled in all aspects, making the 
results in a comparatively smallet 
group more significant, or better suited 
to critical analysis. Of 335 patients 
selected by the investigating group. 
78 are being treated with isoniazid, 3 
mg. per kilogram of body weight, plus 
streptomycin ; 64 with isoniazid, 3 mg 
per kilogram of body weight, plus 
PAS: 73 with isoniazid, 10 mg. per 
kilogram of body weight, plus strep 
tomycin ; 63 with isoniazid, 10 mg. per 
kilogram of body weight, plus PAS: 
and 57 with isoniazid, 10 mg. per kilo 
gram of body weight, plus streptomy 
cin, plus PAS. 

While the results of this coopera 
tive investigation, as reported in th« 
current publication, must be regarded 
as preliminary, the findings are of 
such interest that certain aspects of 
the study merit special comment 
Careful bacteriologie smear studies on 
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putum specimens indicated that the 
ercentage positive for acid-fast or- 
vanisms decreased over the period of 
twenty weeks from a level of 56 to 59 
per cent positive to a level of 6 to 15 
er cent positive. 

By the criterion of bacteriologic cul- 
ture for the presenee of acid-fast or- 
vanisms, the percentage in all regimens 
decreased from a range of 71 to 89 per 
cent positive at the beginning of the 
study, to one of 9 to 21 per cent by the 
end of the twentieth week. No sig- 
nifieant differences were observed 
among the five regimen groups, the 
decline in positive specimens being 
about comparable. 

Objective changes in the chest x-rays 
were of interest in that the proportion 
of patients showing moderate or 
marked roentgenographie improvement 
inereased steadily on all regimens 
throughout the twenty-week period. 
Sixty-two to 68 per cent of the pa- 
tients showed significant roentgeno- 


graphic improvement by the end of 
twenty weeks of therapy. 


Thus, also 
on the basis of chest findings, all five 
therapeutie regimens appeared to be 
effective in bringing about improve- 
ment. 

Toxic manifestations to isoniazid 
were noted in nine patients, all receiv- 
ing 10 mg. of the drug per kilogram 
of hody weight. In these patients 
symptoms of peripheral neuritis ap- 
peared between the forty-second and 
ninety-fifth days of treatment, or on 
the average at about sixty-five days. 
\mong the nine, three were able to 
continue the drug as planned; in two, 
it was necessary to reduce the dosage; 
and in four, isoniazid had to be dis- 
continued entirely. At the writing of 
the progress report, all of the nine pa- 
tients so affected had improved, or 
were completely free of toxie mani- 
restations. 

The authors are not prepared to 
nake other than tentative conclusions 
m the basis of the results obtained to 
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date. They believe, however, that the 
following trends are apparent: 


1. Isoniazid and PAS are as effec- 
tive as isoniazid plus streptomycin. 

2. All three antitubereulosis drugs 
in combination are no more effective 
than either isoniazid and streptomy- 
cin, or isoniazid and PAS. 

3. There is no evidence thus far 
that the therapeutic effectiveness of 
isoniazid inereases with increasing dos- 
age. Toxicity to isoniazid was not ob- 
served in patients receiving 3 mg. per 
kilogram of body weight, but among 
patients receiving 10 mg. per kilogram 
of body weight, about one in ten de- 
veloped peripheral neuritis. In about 
one-third of those affected, this mani- 
festation was severe enough to pre- 
clude the further use of isoniazid. 

Even when conclusions are consid- 
ered tentative, progress reports from 
current investigations are informative, 
stimulating, and encouraging. Such 
well-controlled, broad-seale, coopera- 
tive ventures as the one being reported 
give promise of furnishing practicing 
physicians with a reasonable guide for 
the use of antitubereulosis drugs, a 
need acutely felt by those in whose 
communities publie health control 
measures against the spread of tuber- 
culosis are inadequate. However, as 
the authors emphasize, the results with 
these antitubereulosis drugs must at 
the present time be considered pre- 
liminary. Further progress reports 
and evaluation by patient follow-up 
data will be anticipated with interest. 

Russet J. BLATTNER, 


REFERENCE 


1. Progress Report on Therapeutic and Toxic 
Effects of Combinations of Isoniazid, 
Streptomycin, and -ara-aminosalicylic 
Acid, U. 8. Public Health Service Coop 
erative Investigation of Antimicrobial 

Therapy of Tuberculosis, Am. Rev. Tubere. 

69: 1, 1954. (Report prepared for pub 

lication by Shirley H. Ferebee and Dr. 

Frank W. Mount.) 
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The 
American Board of Pediatrics at 
amination at Washington, D. C., 
1954. 


certified by the 
the ex- 
Feb. 19, 


following were 


20, and 21, 


Dr. William Curtis Adams, St. Christopher’s 
Hospital for Children, 2600 N. Lawrence 
St., Philadelphia 33, Pa. 
Edith Jeanne Andrews, 
Ave., Philadelphia 44, Pa. 
Lee Roland Ashmun, 913 Windsor Ave., 
Dayton 7, Ohio. 

Leon Otto Banks, 3910 Med. Squad., 
APO 127, c/o PM, New York, N, Y. 

. Ardwin H. Barsanti, Children’s Hos 
pital, 13th and W Sts., N. W., Wash- 
ington 9, D. C. 


5517 


Pulaski 


. Joseph John Bellizzi, 273 Farmington 
Ave., 

. Annie Martha Bestebreurtje, Ruxton 4, 
Md. 
John Thomas Bowers, Jr., 
Roslindale, Mass. 

. Sol Browdy, 1928 Riverside Dr., Trenton, 
N. J. 


. George 


Hartford, Conn. 


987 South St., 


Philip Brown, 2434 Reisters- 
town Rd., Baltimore 17, Md. 
Donald M. Burke, Memorial 
Hospital, Elkins, W. Va. 
Irvin Chamovitz, 3401 Fifth Ave., Pitts- 
burgh, Pa. 

. Joseph Bryan Chastain, 2214 14th St., 
Columbus, Ga. 

Clarke, Nalle Clinic, 
Church St., Charlotte 2, N. C. 

. Louis L. Marlboro Pike, 
S. E., Washington 28, D. C. 

Ruth Alice Davis, 600 W. 111th 
Apt. 7B, New York 25, N. Y. 

Floyd W. 
Pediatrics, Vanderbilt University, Nash 


General 


412 N. 


. James 8. 


Cross, 7028 


St., 


Denny, Jr., Department of 
ville, Tenn. 
Robert Anthony 
Milton, Mass. 
Irvin Dunsky, 7011th ASU, U. 8. Army 
Dispensary, Fort Myer, Va. 

+, Gerald Durak, 
Rd., Royal Oak, Mich. 

. Gladys A. Fish, 53-16 244th St., Doug- 

Be, Ins Ee 


Driseoll, 5 Cliff Rd., 


George 2677 Burnham 


laston, L. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


. Francis 


. David 


Vincent James Fontana, 87-57 96th St., 
Woodhaven, N,. Y. 

Robert Henry Friedman, 4616 Lindell 
Blvd., St. Louis, Mo. 

George James Fruthaler, Jr., 2328 Gen 
eral Taylor St., New Orleans, La. 
Norman J. Goren, 5426 Woodcrest Ave., 
Philadelphia 31, Pa. 

Frederick Chapman Green, 2235 Fifth 
Ave., New York 35, N. Y. 

Herbert J. Grossman, 1819 W. Polk St., 
Chicago 12, Til. 

Helen Bliss Halpern, 156 Woodruff Ave., 
Brooklyn, N. Y. 

Kirby Hart, Jr., 
Market St., Petersburg, Va. 
John R. Hartmann, Children’s Medical 
Center, 300 Longwood Ave., Boston 15, 


Thompson 109 §. 


Mass. 


. Robert Arnold Hoffman, 1001 W. Frank- 


lin St., Richmond, Va. 


Jacobs, 200 E. Biddle, West 
Chester, Pa. 
Josephs, 3512 Devonshire Dr., 


Baltimore 15, Md. 


. Irving H. Kagan, 14 Myrtle Ave., Hunt 


ington, L. L, N. Y. 


. Warren S. Kelley, 14805 Detroit Ave., 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Lakewood 7, Ohio 


. Gerald Austin Kerrigan, Massachusetts 


General Hospital, Boston 14, Mass. 


. Ben Kritehman, 147-63 71st Ave., Flush- 


ing 67, N. Y. 

Henry T. Lang, Jr., Children’s Medical 
Center, 300 Longwood Ave., Boston 15, 
Mass. 

Harris Levin, Valley Forge Army Hos 
pital, Phoenixville, Pa. 

Earle Lloyd Lipton, 5 Caton Dr., East 
Syracuse, N. Y. 

Dorothy C. Long, Plainview Clinic 
Foundation, Plainview, Texas 

Joel V. McCall, Jr., 111 Broadway, Day 
tona Beach, Fla, 

Helen McGregor, 2669 Walnut, Hunting 
ton Park, Calif. 

James Marshall McKinney, USAF Hos- 


pital, MacDill AFB, Fla. 


. Philip Kitchings McNair, 525 Whiskey 


Rd., Aiken, S. C. 





r. Francies Marshall, U. 


r. Nino 


. Paul D. 
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S. Naval Hos- 
pital, Key West, Fla. 

. Harold Meyer, 1327 Vernon Rd., Phila- 
delphia 19, Pa. 

Edward Albert Mortimer, Jr., 
Seranton Rd., Cleveland 9, Ohio 
. Edward Stephen Murphy, U. 8S. Naval 
Hospital, St. Albans, L. L, N. Y. 

. Lucion Kennerly Newlin, 1831 Wynnton 
Rd., Apt. 14-W, Columbus, Ga. 

.. Brian Edward Nolan, 701 8S. Second St., 
Springfield, Il. 

*. Robert Burns Olstad, 49 Pleasant Ave., 
West Caldwell, N. J. 
Vineent Panissidi, 
Ave., Jamaica, N. Y. 

-. D. Russell Perry, Jr., 207 8S. Hawthorne 
Rd., Winston-Salem, N. C. 

‘. Ruth Marjory Phillips, Children’s Can- 
cer Research Foundation, 35 Binney St., 
Boston 15, Mass. 

*. Walter C. Price, 824 Orange Park Ave., 
Lakeland, Fla. 

. Charles Lee Randol, Pikesville 8, Md. 
. Charles B. Reiner, 10 Evergreen Lane, 
Levittown, Pa. 


3395 


147-11 88th 


r. Marian M. Rejent, 1859 Dorr St., To- 


ledo, Ohio. 

Richards, 2309 Laurel 
Knoxville, Tenn. 

. Alma Lee Roby, Medical Center, Jeffer- 
sonville, Ind. 

. Edward Harold Scheer, 99 W. Main St., 
New Britain, Conn. 

. Martha Taylor Schipper, 5709 Gloster 
Rd., Wood Acres, Washington 16, D. C. 
.. Philip Schneider, U. 8. Naval Hospital, 
St. Albans, N. Y. 

. Gerald Boger Shattuck, 116 Middle St., 
Portsmouth, N. H. 

. James W. Skinner, U. S&S. 
pital, Camp Gordon, Ga. 

. John G. Smillie, 2425 Geary Blvd., San 
Francisco 15, Calif. 

. Saul Smoller, 441 West End Ave., New 
York 24, N. Y. 

*. George A. Starkweather, Jr., 4501 Cedar 
Lane, Drexel Hill, Pa. 

*. Roy Frank Thagard, U. 8. 
pital, Camp Polk, La. 
Umlauf, Jr., 
Service, Army Hospital, Fort 
Sam Houston, Texas. 

*. William R. Watson, 3201lst USAF Hos- 
pital, Eglin AFB, Fla. 


Ave., 


Army Hos- 


Army Hos- 


Harry Jacob Pediatric 


Brooke 


Dr. Charles Richard Webb, 4628 Kenmore 
Dr., N. W., Washington 7, D. C. 

Dr. William Wiley Whitten, 9 Willow Ave., 
Larchmont, N. Y. 

Dr. Dorothy J. York, 4325 Clara St., New 
Orleans, La. 


The following oral examination will be 
held by the Board: 

New York City, April 30, May 1 and 2, 
1954. 

Dr. Evert Gorter, professor of pediatrics 
at the University of Leyden from 1923 to 
1951, died February 17, 1954. Dr. Gorter 
had many pediatric friends throughout the 
world. He honorary member of 
the American Pediatric Society, and made 
his last visit to the United States in 1947 
at the time of the meeting of the V In- 
ternational Pediatric Congress in New York. 


was an 


He made many contributions to the devel- 
opment of pediatrics, and was active in the 
medical program of the League of Nations. 


During World War II he was the first 


professor at the University of Leyden to 
resign in protest to the Nazi invasion of 


Holland and was exiled from Leyden to 
North Holland during the Nazi occupation. 


Dr. James G. Hughes, 
pediatrics, University of Tennessee, College 
of Medicine, has been appointed pediatric 
Command of 


professor of 


consultant to the European 
the United States Army, and 
Army medical installations in Germany and 
France next August and September. He 
will evaluate the quality of pediatric serv- 
ices in the various hospitals, serve as con- 
sultant, hold conferences on pediatric prob- 
lems with medical officers, and subsequently 
turn in a report to the Office of the Sur- 
geon General, U. S. Army. Colonel Hughes 
is Commanding Officer of the 330th General 
Hospital in the Active Reserve. 


will visit 


The University of Louisville School of 
Medicine 
Dr. Murray M. Lipton as assistant profes 
sor of child health 
will conduct his virological research in the 
School’s Kentucky Child Health Founda- 
tion Laboratory which is under the direc- 
tion of Dr. Alex J. Steigman, professor of 


announces the appointment of 


research, Dr. Lipton 
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health. 


versity 


child Dr. Lipton comes to the Uni- 
the Public Health 


Institute of New York. 


from Research 


‘he Institutes for Physicians and Nurses 
in the Care of Premature Infants at The 
New York Medical Cen- 
ter, under the sponsorship of the New York 
State Department of Health and the United 


Hospital-Cornell 


States Children’s Bureau, are currently in 


fifth of 


stitutes are designed 


These In- 
the 


physicians and nurses in charge of hospital 


their vear 


operation, 
to meet needs of 
premature nurseries and special premature 
of 
tors and consultants in state and local pre- 
The at 


to physician-nurse 


eenters and medical and nursing direc 


mature programs. attendance each 


Institute is limited six 


The 


weeks’ 


teams. program for physicians is of 


two duration and that for nurses of 


four weeks’ duration, Participants pay no 
to 
help cover expenses during attendance at 
the The the 


current fiscal year starts on May 17, 1954. 


tuition fee and stipends are provided 


Institute. last Institute for 


Five Institutes will be held between Sep 
1954, May, 1955. Additional 
information may be secured by writing Box 
143, Institute in the Care of Premature In- 
fants, The New York East 
6Sth St., New York 21, 


tember, and 


Hospital, 525 
a 


Postgraduate Courses in Pediatrics, Har- 
vard Medical School, June 14 to 25, 1954. 
Two postgraduate courses in pediatrics are 
being offered by the Department of Pediat- 
Medical School, at Massachu 
setts General Hospital in June, 1954. The 
14 through 


ries, Harvard 


which will be from June 


99 


first, 


June will deal with general pediatric 


problems. The second, on June 23 through 


June 25, will deal with endocrine and met 


abolie disorders in children and adolescents. 
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Enrollment may be for either course or the 
total 
should write: 


combined course. Those interested 
Courses for Graduates, Har- 
Medical School, 25 Shattuck St., Bos 


ton, Mass. 


vard 


The 
Conference will 
Sept. 6 to 10, 1954. 


topies of discussion: 


Third International Poliomyelitis 
held Italy, 
There will be six chief 


be in Rome, 


Social Aspects, Acute 


Poliomyelitis, Infection and Immunity, 


Re 


Poliomyelitis. 


Orthopedics, Physical Medicine and 
habilitation, and Trends in 
Physicians interested in polio are invited. 
Full information, hotel 
blanks,. may from 
tariate of the 


litis Conference, Via Lucullo 6, Rome. Travel 


reservation 
the 
Third International Poliomye- 


with 


be obtained Secre 


arrangements and tours in connection with 
the may 
Thomas Cook & Son, 587 
Teen: By, 2m. FZ. 
from New York August 26 and arrives at 
Naples September 14, where a special train 


Conference be made through 
Fifth Ave., New 


The SS Independence sails 


will carry members to Rome. There will be 
simultaneous translation of the papers into 
English, French, Spanish, German, and 


Italian. 

A summer camp for diabetic children will 
be opened for the sixth season under the 
auspices of The Chicago Diabetes Associa- 
tion, Inc., from July 18 to Aug. 8, 1954, at 
Holiday Home, Lake Geneva, Wis. There 
will be a staff of resident physicians and 
trained in the care of diabetic 
furnished The Dia 
Association. Boys and girls, aged 8 
14 For fur 
ther information interested persons should 
write or phone the office of The Chicago 
Diabetes Association, 5 South Wabash Ave., 
Chicago 3, Ill., Andover 3-1861. 


dietitians, 


children, by Chicago 


betes 


through years, are eligible. 





Book Reviews 


Aarsagerne Til For Tidlig Fedsel (Causes 
of Prematurity). Ngrregaard, 
Copenhagen, Denmark, 1953, Arne Frost- 


Hansens Forlag, 240 pages. 


Svend 


A monograph in Danish, with English 
summary, presenting the author’s investiga- 
The 
1,125 
under 2,500 
Copenhagen. 
and in 896 
107. 


oecurred at the 


tions into the causes of prematurity. 
for the study 
(weight 
1948 in 
twins 


material consists of 


premature infants 
grams) born in 


Twenty per cent were 
births 
half of the 
Rigshospital. A 


labor was induced in 


single 
Over births 
control series comprised 


deliveries, with only 0.5 per cent 
In 10 per cent, labor was induced. 
There 


infants 


twins. 


Numerous factors were studied. 


were relatively more’ premature 


born to mothers under 20 and over 40 


Primigravidas were equally 
Mothers 
pregnancy 


years of age. 


represented in the two series. 


with a previous history of a 


ending in miscarriage or premature delivery 
tend to give birth prematurely, and mothers 


in the premature series gave family 


histories of premature birth far more often 


than in the control series. The premature 


series contained more mothers in the 


indigent and those whose living 


conditions were unfavorable. Factory workers 


group 


appeared to be predisposed to premature 
delivery. 

The premature series had a higher per- 
centage of mothers with syphilis and gonor- 
rhea, and with hypertension and albuminuria 
during pregnancy. There was a much higher 
While infections 
of the 


premature series, endocrine disorders occurred 


incidence of late bleeding. 


were more frequent in the mothers 


in equal frequency in the two series, 


found what he terms “pro- 


Ngrregaard 
’ 


voking factors” in 60 per cent of the mothers 
in the premature series in individual cases, 
and in only 20 per cent in the control group. 
He enumerates the morbid conditions and 
involved as 
that a 


combination of two or more factors is often 


constitutional and social factors 


revealed by his study, and_ states 
required to bring about a premature delivery. 
The text English 


captions and are clear. The includes 


have 
book 


graphs in the 
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an extensive 
prematurity in all parts of the world, with 


survey of previous studies on 


a bibliography of 255 references. 


Aggression, Hostility and Anxiety in Chil- 
dren. Lauretta Bender, Springfield, I1., 
1953, Charles C Thomas, 184 pages. Price 
$5.50. 

This book consists of papers written, for 
the most part 1934 1940 by 
the author, Paul Schilder, and other mem- 
bers of the Division of Child Psychiatry, 
Bellevue The papers contain 
clinical some 260 children 
and young adolescents, who were patients 
on the wards of the children’s psychiatric 


between and 


Hospital. 
observations on 


service because of various forms of ag- 
gressive behavior, deviate, disturbed, or in- 
adequate maturation, and unhappiness. 
Follow-up data from eight to fifteen years 
after the original study on over fifty of the 
children are also included. 

The text 


include the use of 


consists of case studies which 
projective techniques, 
drawings, questionnaires, and _ interpreta- 
tions. The 


to the subjects indicated in the title, studies 


material ineludes, in addition 
on suicide, homicide, firesetting, and death 
attitudes of children. 

The case histories and laboratory data 
factual and the 
interpretations are sound. Unfor- 


provide valuable matter 
clinical 
tunately the text is interspersed with theo- 
retical considerations of questionable va- 
lidity which detract from an otherwise val- 


uable contribution. 


How to Help the Shut-In Child. Margery 
D. MeMullin, New York, 1954, E. P. 
Dutton & Ine., 192 Price 
$2.75. 

A useful little text by the Executive Di- 
rector of the Handicapped Children’s Home 
New York. It 
‘‘practical, simple, thoroughly tested sug- 
gestions’’ for helping the child who is bed- 
eall for out- 
lay for or equipment. It is a 
text that can be help 
parents keep the bedridden child as happy 
as possible under the situa- 


Co., pages, 


Service in contains 313 


ridden. Few any extensive 
material 
recommended to 
and contented 


tion. 





Editor’s Column 


PARENTS OF THE 


H°* to inform parents that their 
child is mentally defective, that 
he will never achieve a mental status 
compatible with useful living, a ver- 
diet which to many parents is worse 
than death itself, has been a matter of 
to the for many 
vears. The subject was discussed by 
Jenkins' in 1936 and again by Brenne- 
mann? in 1945. The more recent litera- 


concern physician 


ture is reviewed by Zwerling.* 

The subject is one of the first im- 
portance to the practicing physician. 
Unfortunately little direet therapy can 
he offered for most mentally retarded 
children, but the 
way he talks to the parents, is in a 
position to do much to lessen the blow 


physician, by the 


to advise a reasonable course of 
action. At least he ean avoid hurting 
the parents unduly by not using terms 
which offend, like mongolian idiocy, 
recom- 


urging 


and 


and by using caution about 
mending institutional care or 
it too strongly. 

A fresh approach to this subject is 
reported elsewhere in this issue of the 
JouRNAL by Zwerling (page 469). He 
turned to the parents of mentally re- 
tarded children in 


their reactions when they were told 


order to discover 
by the physician the tragie news about 
their child’s infirmity. He 
his data from letters written by the 


collected 
parents. Sinee not all the parents re- 
plied, the material is not suited for 
quantitative analysis. Nevertheless the 
replies contain much useful informa- 
tion. 
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MENTALLY RETARDED CHILD 


The most frequent comment in the 
letters related to the attitude of the 
physician. Many parents complained 
about the brusqueness of the physician 
when he first told them about the con- 
dition of their child. On the other 
hand, several parents voiced dissatis- 
faction because their physician, out of 
econeern for their feelings, deferred 
giving a final diagnosis, or because the 
physician himself seemed overly dis- 
tressed by the child’s condition. 

Other points emphasized in the let- 
ters are the need for the physician to 
express himself in terms which the 
parents ean readily comprehend; the 
importance of the physician being ac- 
quainted with available facilities for 
the management of the retarded child; 
and the caution to be used in advising 
institutional eare. 

Mr. Martin Papish,‘ an officer of 
the National Association for Retarded 
Children, has listed the questions 
which the parents of a retarded child 
want answered by the physician. They 
ask first of all, writes Papish, that the 
doctor be honest with them and tell 
them as soon as possible that the child 
is mentally retarded; that an estimate 
of the child’s future potentialities be 
made whenever possible; that the in- 
transmitted with due 
feelings; that 


formation be 
regard to the parents’ 
the parents be given all available in- 
formation and with all 
known resources; that the decision as 
to placing the child in an institution 


be left up to the family. 


acquainted 
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Distasteful to parents are the terms 
‘moron,’’ ‘‘imbecile,’’ and ‘‘idiot,’’ 
and Papish urges that a new termi- 
nology, less offensive to the family and 
to the community at large, be intro- 
duced. Work along those lines is al- 
ready under way by the American As- 
sociation on Mental Deficiency. 


n 


Kanner,® who has contributed much 
to clear thinking about mental defi- 
ciency and its management, lists a 
number of questions which, in his ex- 
perience, parents of retarded children 
want answered. The parents are con- 
cerned about the hereditary aspects of 
the condition ; the possibility of future 
children being similarly afflicted; the 
possibility of their normal children be- 
coming feeble-minded; the effect of a 
retarded child in the home on the other 
children ; how to explain the patient’s 
condition to his siblings; what expla- 
nation to make to neighbors; whether 
anything can be done to accelerate 
mental development, such as an opera- 
tion or glutamic acid or other drugs; 
how much further the child will de- 
velop ; what school progress can be ex- 
pected; whether home or institution is 
better and, if an institution, which 
one; how long he will have to stay in 
an institution ; whether he will be able 
to marry; and whether he should be 
sterilized ? 

Few things in medical practice re- 
quire more human understanding and 
compassion than the problem of in- 
forming parents that their infant or 
young child is mentally retarded. It 
is essential that they be told, but the 
news can be tempered with kindness 
and hopefulness until the parents have 
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had time to adjust themselves to the 
tragedy. Perhaps what helps most is 
to make the honest statement that, in 
a young infant, it is impossible to fore- 
tell the exact amount of retardation 
that will eventually be present, and 
that many have turned out better than 
was thought probable at this early 
age. The importance of working to 
bring out the latent potentialities as 
far as possible and the danger of al- 
lowing the infant to vegetate, through 
a feeling of helplessness, should be 
stressed. Such problems as sibling 
relationship, institutionalization, and 
the like will come up automatically 
later on when the parents have, to 
some extent, become adjusted to the 
situation, and hence need not be dis- 
cussed at this time. Most important, 
it should be emphasized that neither 
parent is to blame. It is difficult to 
think of any other situation where 


help is more needed, and which calls 


for the humanitarianism which has 


made the word ‘‘physician’’ respected 
over the ages. 
H. B. 
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OXYGEN AND RETROLENTAL FIBROPLASIA 


|‘ AN editorial discussion in the Jan- 
of the experi- 
his cO- 


uary issue (page 122 
mental work of Ashton and 
workers, linking oxygen with the de- 
velopment of retrolental fibroplasia, it 
was noted that other as yet unreported 
experimental studies were in progress. 
In a recent issue of the American Jour- 
nal of Ophthalmology, Patz, Eastham, 
Higginbotham, and Klek' report on ex- 
using newborn 
In one of their 


perimental studies 
white rats and mice. 
experiments, litters of rats were ex- 
posed to an oxygen concentration of 80 
per cent, while control litters were 
maintained in a concentration of 20.8 
per cent. At the end of twenty-one days, 
12 of 2 


eentration 


7 rats exposed to the high con- 
showed vascular changes 
and edema in 17 eyes, while no changes 
were detected in 58 eyes of the control 
group of 29 animals. In another ex- 
periment, litters of white mice were 
exposed to the high concentration for 
periods of seven, fourteen, and twenty- 
one days, with control litters of similar 


size exposed to a low concentration. 


group of 36 mice exposed for 
days there were 21 abnormal 


In a 
seven 
in 


none found the 


After fourteen days of 


eyes, while were 
control group. 
exposure, 41 abnormal eyes were found 
34 animals, and 2 in the control 


The number of abnormal 


in 
group of 33. 
eyes rose to 71 in 38 animals exposed 
for twenty-one days, while none were 
found The 
changes were chiefly capillary prolifer- 
**strikingly 


in 37 eontrol animals. 


ation and hemorrhage, 
similar to the changes detected in hu- 
man retrolental fibroplasia.’’ 

Thus evidence continues to aceumu- 
late that the oxygen concentration to 
which the small premature infant is 


exposed in the incubator is related to 
the development of retrolental fibro- 
plasia. In these experiments length of 
exposure is indicated as a factor. 

From their clinical and _ experi- 
mental data, Patz and his co-workers 
feel that certain recommendations in 
the care of the premature infant are 
justifiable—the practice of rigid ecur- 
tailment of oxygen therapy for the 
premature infant; an accurate oxygen 
analyzer as standard nursery equip- 
ment, with frequent sampling of the 
oxygen tension of the incubator; the 
ordering of oxygen by concentration 
rather than the rate of flow, and the 
use of oxygen in the nursery only on 
specific order, except in case of emer- 
These are in line with the 
recommendations referred to in the 
previous editorial. 


gency. 


The importance of retrolental fibro- 
plasia as a cause of blindness in the 
preschool child is stressed in a recent 
report of the National Society for the 
Prevention of Blindness. Blindness in 
this group increased 47 per cent be- 
tween 1943 and 1950. Most of this 
increase was due to retrolental fibro 
plasia. Between these two dates blind- 
ness from prenatal influences de 
ereased from 12.9 cases per 100,000 
children to 8.5; blindness from infec- 
tions decreased from 2 to 1; blindness 
from injuries fell from 1.1 to 0.6; but 
blindness due to retrolental fibroplasia 
increased from 1.4 to 10.9. Over 95 
per cent of the blindness in preschoo 
children takes place before the infant 
is a year old. 
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Adaptable as mother’s “basic” dress... 


DRYCO 


suited to a variety of infant formula needs 


DRYCO continues to prove its usefulness as a flexible formula 
base for all infant feeding needs—for normal infants, for pre- 
matures, and especially when digestive disturbances demand 
low fat. 


DRYCO is high in protein, but low in fat and moderate in carbo- 
hydrate. Made from specially selected pasteurized whole and 
skim milks of superior quality, and fortified with vitamins A 
and D, DRYCO is readily digested and easily reconstituted with 
warm or cold water. Available through all drug channels, in 1- 
and 214-lb. tins. 

For samples and special formula suggestions for use with pre- 
matures and in the treatment of vomiting or diarrhea, write to: 
Prescription Products Division 


The BORDEN Company 
350 Madison Ave., New York 17 





